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SOURCE CONTROL FOCUSED FEASIBILITY STUDY
DOVER MUNICIPAL LANDFILL SUPERFUND SITE
TOLEND ROAD
DOVER, NEW HAMPSHIRE

EXECUTIVE SUMMARY

The 2004 Amended Record of Decision (AROD) selected a Source Control (SC) remedy for
the Dover Municipal Landfill Superfund Site in Dover, New Hampshire (the Landfill) that
employed an air sparging trench located at the downgradient perimeter of the Landfill to
intercept and treat impacted ground water. In cooperation with United States Environmental
Protection Agency (USEPA) and New Hampshire Department of Environmental Services
{(NHDES), the Group conducted a number of pre-design investigations (PDI) described in
Section K.3 of the 2004 Amended Record of Decision {AROD). During the summer of 2067
the Group collected soil, ground water, and surface water samples and began assembling the
required PDI reports.

This document presents the data relevant for designing the air-sparging trench as part of the
air-sparging trench PDI report in Section 1 of this document. While the 2004 AROD
provided the broad outlines of the Source Control Remedy. the Second Consent Decree
(2007 CD) and its accompanying Scope of Work (2007 SOW) dictate the implementation of
the Source Control Remedy, an air-sparging trench. However; information from this PDI and
for the Northwest Landfill Source Area and the Southern Plume PDls, coupled with recent
information regarding the performance of interceptor frenches indicated that other remedial
options, operating on the same principle, may meet the Performance Standards for the Source
- Control Remedy and avoid technical hurdles in implementation and operation of an
air-sparging trench.,

Therefore, after discussion with USEPA and NHDES it was agreed to evaluate these options
prior to moving forward with design of the air-sparging trench. The Source Control Focused
Feasibility Study (SC-FFS) presented in this document compares the air sparging trench
(8C-A) with an alternative (SC-Ex) that involves the use of an extraction well system located
at the downgradient toe of the Landfill to intercept and transfer impacted ground water to
off-site treatment at the City of Dover Publicly Owned Treatment Works (Dover POTW).
This evaluation was prompted by and premised, in part, upon evaluation of new information
obtained regarding:

¢ Southern Plume pre-design investigation (PDI) results indicating that the center of mass
is located relatively close to the southwest corner of the Landfill footprint;

e data from the Northwest Landfill PDI indicating an area of relatively high concentrations
of target constituents of concern (COCs) in northwestern comer of the Landfill; and

Page 1




Site Name: Dover Municipal Landfill Title: Source Control Focused Feasibility Snudy
Site Location: Dover, New Hampshire Revision Number: 1
Section: Executive Summary Draft Revision Date: 2/20/0%

e data from the Air Sparging Trench PDI indicating the absence of other localized areas of
significant COC impacts within the Landfill footprint and at its downgradient perimeter.

Fundamentally, Alternative SC-Ex involves replacing the air sparging trench with a network
of extraction wells. The 2004 AROD remedy (SC-A) included a separate ground water
recirculation system installed at the southwest corner of the Landfill to address concentrations
of tetrahydrofuran (THF) that exceed the treatment capacity of the trench. In Alternative
SC-Ex, this system will be eliminated because the THF concentrations are treatable by the
Dover POTW. In addition, the use of hydraulic flow barriers to ensure capture in the trench
will not be necessary in Alternative SC-Ex because of the flexibility of extraction well
location and operation to ensure capture. Aside from these changes, the technical elements of
Alternative SC-Ex are functionally equivalent to those of SC-A. Alternative SC-Ex was
determined to be:

e simpler and faster to install;

¢ pose fewer uncertainties with respect to long-term operation and maintenance (O&M};
and

e cost significantly less than SC-A.

(It should be noted that changes to the Management of Migration (MOM) elements of the
2004 AROD remedy were not proposed.)

2004 AROD SOURCE CONTROL REMEDY

The SC elements of the 2004 AROD remedy (Alternative SC-A) included (Part I, Section E,
pages i1 through 1v, 2004 AROCD):

e interception and treatment of impacted ground water using an air sparging trench located
at the downgradient toe of the Landfill;

e maintenance of the existing vegetative cover over the entire Landfill to mobilize and
convey COCs to the air sparging trench at the perimeter;

¢ removal of arsenic-impacted sediment from the perimeter ditch and drainage swale to
meet the cleanup level (Part IL, Section K.4[a][2], pages 74 through 75, 2004 AROD) of
50 milligrams per kilogram (mg/Kg);

e direct removal or pumping and treating of ground water with COC concentrations that
may exceed the treatment capacity of the trench (e.g., in the area of the southwest comer
of the Landfill where THF is present in ground water); and

e identifying and addressing areas of high COC contamination (hotspots} identified within
the Landfill.
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The 2004 AROD established two contingent SC remedies. The first involved designing the
air injection systems installed in the air sparging trench so that they could be converted to be
used as extraction systems in the event that in-trench treatment was unable to attain
Performance Standards (Part II, Section K.1, pages 66 and 67, 2004 AROD). The second
contingent remedy involved abandonment of the air sparging trench approach and
construction of the remedy selected in the 1991 Record of Decision (ROD), which included
an impermeable cap and a ground water extraction system at the downgradient toe of the
Landfill with transfer of the intercepted water and leachate to the Dover POTW for treatment
{(Part II, Section K.4.b[ 1], pages 75 and 76, 2004 AROD). The merits of the ground water
extraction at the Landfill toe and treatment at the Dover POTW were thoroughly evaluated
and established through the 100 percent design process for the 1991 ROD remedy, completed
in 1996. (Hotspot identification and removal or treatment and removal of arsenic-impacted
sediment were also included in the 1991 ROD remedy.)

ALTERNATIVE SOURCE CONTROL REMEDY

The proposed revised SC remedy (Alternative SC-Ex) would include:

interception of impacted ground water at the downgradient toe of the Landfill {(including
THF impacts at the southwest corner of the Landfill) using a network of extraction wells;

e transfer of the intercepted water and leachate to the Dover POTW for treatment;

e removal from the Landfill perimeter ditch and drainage swale of sediment containing
arsenic at concentrations above the 50 mg/Kg cieanup level established in the
2004 AROD;

e maintenance of the existing vegetative soil cap on the Landfill to ensure flushing of
COCs to the capture system for off-treatment; and

s removal or treatment of localized hotspots of COC contamination identified within the
Landfill.

NEW INFORMATION

Newly obtained information from the recently completed PDI activities that influenced this
proposed change to the SC remedy included:

e identification of the Southern Plume center of mass at a location relatively close to the
southwest corner of the Landfill;

-~ o confirmation of the presence of a hotspot of relatively high COC concentrations in ground
water in the northwest portion of the Landfill that serves as a source of surface water
VOC impacts in the northern portion of the perimeter ditch that ultimately discharges to
the drainage swale and the Cocheco River;
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e the absence of other COC hotspots within the Landfill; and

¢ the presence of relatively dilute COC concentrations along and upgradient of most of the
Landfill toe.

Operation of an extraction system to address the Southern Plume will add uncertainty with
regard to potential hydraulic interferences with the function of the sparging trench and the
iocal THF recirculation system. The Southern Plume PDI results obtained to date indicated
that the Southern Plume center of mass is located relatively close to the southwest corner of
the Landfill. Because of the plume center of mass location, ground water extraction
operations are likely to be sited relatively close to the western end of the atr sparging trench
with the resulting potential for hydraulic interference with the SC remedy function. In
addition, the results of the Northwest Landfill and Trench PDIs obtained to date indicate that
the Northwest Landfill hotspot may be the source of the THF impacts observed at the
southwest corner of the Landfill. Accordingly, recirculation of ground water back into the
Landfill footprint upgradient of the southwest toe may disperse the THF impact, complicating
its treatment. In any event, recirculation will likely interfere with or reduce the efficiency of
flushing to and capture by the trench of COCs present in the Northwest Landfill hotspot area.

RATIONALE FOR SOURCE CONTROL REMEDY CHANGE

The 2004 AROD and draft Statement of Work 1ssued pursuant to the AROD identified
several issues of uncertainty regarding the construction and operation of the air sparging
trench component of Alternative SC-A that were sufficient to require several specific
mitigation measures that included:

« construction and operational optimization of one segment of the air sparging trench prior
to construction of the other segments, extending the overall schedule to design and
implement the remedy at full scale;

o design requirements that would allow conversion of the air injection system to a ground
water extraction system;

e design requirements for trench backfill cleaning and replacement to address possible
clogging by inorganic precipitates; and

¢ $pecification of a contingent remedy invoiving constraction of an impermeabie cap and
leachate control system, a remedy described in the AROD as “less protective” than
Alternative SC-A because the impermeable cap does not facilitate reduction of COC
concentrations to protective levels.

The uncertainties identified regarding the leachate control elements of Alternative SC-A
included:
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e the constructability of the trench with regard to the reliability and quality of the air
sparging system at depth, particularly in the area of the eastern corner of the Landfil}
where the depth to the Marine Clay layer is the greatest;

o the treatability of THF in the area of the southwest corner of the Landfill;

¢ the adequacy of residence time in the trench segment at the northeast corner of the
Landfill to attain treatment Performance Standards for target volatile organic compounds
{(VOCs) due to higher ground water flow rates;

s reliably demonstrating trench performance, necessitating a more dense and complex
monitoring network, and associated higher monitoring costs;

s the potential for clogging of the trench backfill or the interface between the native aquifer
material and the trench backfill by inorganic solids and pos:31ble biological growth during
active operation of trench; and

s the long-term stability of precipitated arsenic after active operation of the air sparging
trench ends with potentially high costs for treatment or removal if the arsenic proves to be
unstable.

Alternative SC-Ex eliminates the uncertainties associated with design and construction of the
air sparging trench in Alternative SC-A. Tt provides:

o permanent, ¢ffective treatment of all identified COCs, including THF and arsenic, both of
which require additional treatment systems or contingencies in Alternative SC-A;

e simpler technology elements to design, reliably construct at depth, and operate;

e cfficient and cost-effective coordination with the Southern Plume ground water extraction
and treatment remedy;

e efficient and cost-effective treatment of THF in the area of the southwest corner of the
Landfill; and

¢ more flexible, cost-effective treatment of the relatively dilute COC concentrations located
along and upgradient of the majority of the Landfill toe.

Alternative SC-A involves construction of 11 separate trench segments, each with its own set
-of air blowers and pressurized injection points. In addition, it includes a THF extraction,
aboveground treatment, and re-injection system with multiple picces of associated
mechanical equipment. Alternative SC-Ex employs a single technology with which there is
substantial experience and that is substantially less mechanically complex, employing a set of
ground water pumps that are readily available and easily and quickly replaced. With fewer
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and simpler mechanical elements, alternative SC-Ex is simpler and less costly to maintain
with less potential for mechanical breakdowns that will compromise its effectiveness. The
POTW treatment process consists of a series of processes to treat municipal and pre-treated
industrial wastes. Constituents of concern (COCs) at the Landfill will be treated by different
processes. Aromatic and aliphatic VOCs will be degraded and attenuated by volatilization
and aerobic biodegradation. THF is also amenable to aerobic biodegradation. Arsenic will be
oxidized and precipitated in settling and solids removal processes, and will ultimately be
contamed at residual concentrations in the POTW sludge. Constituents in the waste stream
will ultimately be degraded, attenuated, or removed in the POTW sludge.

It is estimated that bringing the ful} air sparging trench to an operational and functional status
will require a substantial period of time, currently projected to be October 2010. This lengthy
schedule is necessitated by the AROD requirements for pilot testing and optimizing a single
trench segment before proceeding with design and construction of the other segments. In
contrast, Alternative SC-Ex is far simpler to design and construct and is estimated to be
completed within six months to one year of a decision to use it, depending upon regulatory
agency approval time frames and coordination with weather conditions favorable for
construction, accelerating full-scale implementation of SC by approximately 2 years.

Alternative SC-A is estimated to cost $22.5 million to construct and operate for 30 years. In
addition to these costs, there are significant potential additional costs that might be incurred
in the event that precipitated arsenic requires removal (§915,000 for one trench segment). In
conirast, Alternatives SC-Ex is estimated to cost $8.8 million to construct and operate for

30 years, substantially less than Alternative SC-A. Given the relatively dilute concentrations
of COCs along and upgradient of approximately three-quarters of the downgradient Landfill
toe, Alternative SC-Ex is more cost-effective than Alternative SC-A for the COC mass that
will be removed and treated.

CONCLUSION
As described in the preceding paragraphs, new information obtained from recently completed
PDI activities prompted evaluation of a revised SC component to the 2004 AROD remedy.

The revised component, Alternative SC-Ex, will:

e provide permanent, effective treatment at the POTW of all identified COCs without the
need for complex contingency measures;

e cmploy stmpler technology elements to design, construct, and operate;
¢ coordinate efficiently and cost-effectively with MOM and hotspot remedies;

e be constructed and reach full operational status more than two years sooner than the
2004 AROD SC remedy; and
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o cost significantly less to implement and operate than the SC components of the
2004 AROD remedy with far less uncertainty regarding effectiveness.
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SOURCE CONTROL FOCUSED FEASIBILITY STUDY
DOVER MUNICIPAL LANDFILL SUPERFUND SITE
TOLEND ROAD
DOVER, NEW HAMPSHIRE

1.0 INTRODUCTION

1.1 REPORT ORGANIZATION
The SC-FFS is organized into the following sections:

¢ Section 1.0 presents a summary description of characteristics, history, and current
conditions at the Dover Municipal Landfill Superfund Site relevant to this SC-FFS;

e Section 2.0 updates the nisk characterization for the Site;

» Section 3.0 describes the applicable or relevant and appropriate requirements (AR ARs)
for the potential SC remedies for the Site;

* Secction 4.0 describes the potential SC remedies for the Site including the No Action
Alternative, the 2004 AROD SC Remedy {SC-A), and the Alternative Source (SC-Ex)
Control Remedy; and

e Section 5.0 presents a detailed analysis and comparison of the potential remedies for the
Site.

The report also includes a series of appendices containing supporting information and

documentation.

¢ Appendix A includes documentation of institutional controls currently in place at the Site
and figures illustrating certain features of the Site.

e Appendix B presents ground water and surface water quality data from the Environmental
Monitoring Program (EMP).

e Appendix C presents selected figures from completed PDI reports; and
e Appendix D is Technical Memorandum prepared by Xpert Design & Diagnostics, L.L.C.

(XDD), dated February 13, 2009, related to Ground Water Extraction Modeling
Simulations; and
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¢ Appendix E 1s a Response to Conditions and an Addendum to the response prepared upon
approval of this SC-FFS, dated January 23, 2009 and February 20, 2009, respectively.
For this report, the area within the footprint of the waste material is referred to as the
“Landfill” (Figure 3-1 of the 1995 PDI report indicates the limits of refuse at the Landfill).
The area surrounding the Landfill, extending east to the Cocheco River, south and west to the
Bellamy Reservoir, and slightly north of Tolend Road is referred to as the “Site.” Figure 1-1
iHustrates the location of the Landfill with respect to regional geographic features, including

among other features, "The Hoppers" wetland and the Calderwood municipal well location.

1.2 BACKGROUND

The Landfill, located to the west of Tolend Road in the west corner of the City of Dover,
operated from approximately 1960 to 1979. The unlined Landfill accepted botk domestic and
indusirial waste material from the surrounding community. Early operation practices
reportedly included emptying drums of liquid waste into pits excavated to the water table and
burning the waste prior to disposal (summary of Landfill operator depositions m Appendix O
of the 2004 Revised Focused Feasibility Study [RFFS]). Waste disposal initially occurred in
the eastern portion of the Landfill and progressed westward until the current areal extent of
the Landfill was reached {approximately 47 acres). The thickness of the waste material is
variable and generally increases from the east to the west, with a maximum thickness of
approximately 24 feet in the west-central portion of the Landfill (Figure 3-1 of the 1995 PDI
report illustrates the limits and relative thicknesses of waste material within the Landfill).
Initial Landfill closure activities were completed in 1980 and consisted of placing clean fill
over the existing Landfill surface. In the early 1980s, additional closure activities were
undertaken and included the excavation of a ditch along the perimeter of the .north, west, and
south borders of the Landfill to collect surface water runoff and intercept shallow ground

water flow, Features of the Site and surrounding area are shown on Figures 1-1 and 1-2.

The Site was placed on the United States Environmental Protection Agency’s (USEPA’s)
National Priority List (NPL) on September 8, 1983. COCs at the Site include VOCs and
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arsenic. A Remedial Investigation (RI) was completed by Goldberg-Zoino & Associates, Inc.
(GZA) and Wehran Engineers and Scientists (Wehran) in 1988 based upon the results of
sampling activities completed during 1985 and 1986. A Field Elements Study (FES) was
completed by HMM Associates, Inc. (HMM) in 1990 based upon the results of sampling
activities completed during 1989. The FES was performed to address certain technical issues
that were not fully evaluated in the RI. The original Feasibility Study (FS) was completed by
HMM in February 1991.

Based upon the data presented in the RI, 1991 FS and FES, the original ROD was issued by
the USEPA on September 10, 1991, and a Consent Decree for Remedial Design/Remedial
Action between the USEPA and the Group was finalized on August 7, 1992. The 1991 FS

included a detailed evaluation of the following four SC alternatives:

Altemative  Descrintion

SC-1 No-Action with Long-Term Monitoring.

SC-2 Limited Action with Long-Term Monitoring/Access Restriction/Institutional
Controls/Alternative Water Supply.

SC-5 Re-Contouring of Landfill/Multi-Layer Cap/Slurry Wall/Ground Water
Recovery System/Ground Water Treatment/Discharge to Cocheco
River/Geotextile Cover in Drainage Swale (SC-5A - Alternative SC-5 with
Discharge to the Dover POTW).

SC-7 Re-Contouring of Landfill/Multi-Layer Cap/Interceptor Trench/Landfill
Extraction Wells/Ground Water Treatment/Discharge to Cocheco
River/Pre-Design Grid Sampling/Selected Sediment Excavation/Sediment
Consolidation in Landfill (SC-7A - Alternative SC-7 with discharge to the
Dover POTW).

The source control remedy selected in the 1991 ROD (Alternative SC-7/7A) included

removal and consolidation of arsenic-impacted sediments from the drainage swale between

the Landfill and the Cocheco River, installation of a cap on the Landfill meeting Resource

Page 12




Site Name: Dover Municipai Landfill Title: Source Control Focused Feasibility Study
Site Location: Dover, New Hampshire Revision Number:; 1
Section i: Introduction Draft Revision Date: 2/20/09

Conservation and Recovery Act (RCRA) Subtitle C standards, and coliection and on- or

off-site treatment of COC-impacted ground water (leachate).

Since the 1991 ROD was issued, detailed investigation activities were completed during the
Southern Plume Pre-Design Investigation (SEA Consultants, Inc. [SEA], 1994), 1995 PDi
(Golder Associates, Inc. [Golder], 1995), and associated EMP (Golder, 1993 to present).
Initial focused investigation activities completed after the 1991 ROD was issued included the
Trench and Swale Characterization (Geolnsight, Inc. [Geolnsight], 1998) and the Draft Final

Bioremediation Pilot Assessment (Envirogen, Inc. [Envirogen] and XDD, 2001).

In 1994, while the design of the 1991 ROD remedy was in progress, the Group reviewed
innovative remedial methods to identify potential approaches that could offer a more
cost-effective, permanent treatment of the target COCs at the Site than the long-term

containment remedy identified in the 1991 ROD.

In May 1996, Geolnsight completed a focused feasibility study (FFS) for the Site. The
objective of the FFS was to compare the selected 1991 ROD remedy to two in situ
alternatives that appedred to be applicable based upon Site-specific technical data and recent
advances in remedial technologies since the 1991 ROD was issued. The in sifu alternatives
evaluated in the FFS included a biowall (acrobic treatment trench) and an in sity treatment

Zone,

Based upon the results of a treatability study (Envirogen, 1995), field sparging study
(Envirogen, 1996), the FFS (Geolnsight, 1996}, and discussions with the agencies, the
USEPA and the New Hampshire Department of Environmental Services (NHDES) approved
implementation of a bioremediation treatment zone pilot study, a field demonstration of an
in situ biodegradation remedy. The bioremediation pilot was performed by the Group
between 1996 and 2001 under an Administrative Order by Consent signed in 1997, It
included a Treatment Zone Demonstration (TZD), which employed in sifti sequential

anaerobic and aerobic enhanced biodegradation. The results of the bioremediation pilot
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project were described in the Draft Final Bioremediation Pilot Assessment (Envirogen and
XDD, 2001), which was reviewed, but not approved, by the NHDES and USEPA. The
evaiuation of that report by the NHDES is described in a letter dated April 23, 2002 (included
in Appendix A of the USEPA’s fanuary 30, 2004 RFFS Addendum).

Based upon discussions with the USEPA and NHDES, it was agreed that Site-specific
information derived from previous studies would form the basis for an evaluation of the
Landfill bioreactor/acrobic freatment trench remedy compared to the 1991 ROD source
control remedy. To complete the required evaluation of the alternative remedy, the 1996 FFS
was revised, and the results were presented in the January 30, 2004, *Draft® RFFS
{Geolnsight, 2004).

Prior to evaluating remedial alternatives, the previous risk characterization was updated to
account for current Site conditions and changes in toxicological information and assumptions
used in risk assessment. The results of then-current EMP monitoring events (August 2000,
December 2000, and Summer 2001) were used to evaluate whether conditions at the Site and
the associated risk to human health and the environment had changed significantly since the
1991 FS was completed. The results of the risk characterization update were used to assist in
evaluating the remedial action objectives that were originally developed during the 1991 FS
and for revising these objectives, as warranted. Based upon the revised remedial action

objectives, the 2004 RFFS included a detailed evaluation of four remedial alternatives:

» the No Action Alternative (designated SC-1 and MOM-1};

e the 1991. ROD Remedy (designated SC-7/7A and MOM-2/4);

¢ the Alternative Remedy (designated SC-A and MOM-2); and

e the Mixed Alternative Remedy (designated SC-A and MOM-2/4).

Section 2.0 of the 2004 RFFS summarized the Risk Characterization update. Section 3.0 of

the 2004 RFFS summarized the revision of remedial action objectives, and Section 5.0 of the

2004 RFFS summarized the detailed analysis of remedial action alternatives.
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Based upon the 2004 RFFS as qualified by EPA's RFFS Addendum and discussion with the
agencies, the 2004 AROD was executed in 2007 and identified the Mixed Alternative
Remedy (SC-A and MOM-2/4) as the selected remedial approach for the Site. The Mixed
Alternative Remedy was described on page 42 of the 2004 AROD as:

Proposed Mixed Alternative

1. SC-A: Source Control, as in the Proposed Alternative, the Landfill remains uncapped
with a soil cover in place and an air sparging trench captures or degrades all
contaminants with a contingency for capping and dewatering.

2. MOM-2/4: Management of Migration, same as 1991 ROD MOM.

The Mixed Alternative Remedy (SC-A) is described in Section 4.5 of this SC-FFS.

The 2004 AROD also required that several PDIs be performed to further evaluate conditions
in certain areas of the Landfill and Site to support design of the selected remedy. A summary
of PDIs and objectives completed since the 2004 AROD is included in Section 1.4.6.

Figure 1-3 illustrates the locations of PDI study areas. Pertinent results of the PDIs related to

the SC portion of the selected remedy are presented in this SC-FFS report.
1.3 SOURCE CONTROL FOCUSED FEASIBILITY STUDY

In the 2004 AROD, several uncertainties were identified regarding construction and operation
of the air sparging and aerobic treatment trench that were to be further evaluated in specific
PDIs. Pursuant to the 2004 AROD, several PDIs were completed. Based upon new
information obtained from these investigations, it was evident that reevaluation of the trench

element of the SC remedy was warranted.

The 2004 AROD presenied an approach for MOM components in each remedial alternative
evaluated, This report does not discuss the MOM elements of the alternatives; the MOM
elements of the 2004 AROD remedy are to remain as presented in the 2004 AROD, subject to
the final design based upon the results of the PDI investigations. Also, certain primary SC
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elements of the 2004 AROD will be implemented without further re-anatysis including:

using the Landfill and ground water beneath as a bioreactor;

e maintaining the permeable protective cover to prevent contact with waste materials and
allow infiltration;

¢ climinating localized sources areas within the Landfill through "excavation or other
ex-sifu techniques "(2004 AROD, Section K.1, page 65); and

¢ removing arsenic-impacted sediment from the perimeter ditch and swale for off-site
dispesal, and backfilling the perimeter ditch.

Elements of the selected SC remedy that are reevaluated in this report include:

¢ installing a downgradient air sparging and aerobic treatment trench;

» installing a vertical hydraulic barrier along Tolend Road to divert ground water flow
toward the air sparging trench; and

e extracting and treating ground water from the southwest corner of the Landfill to address
elevated THF concentrations in this area that "may overwhelm the treatment capacity of
the air sparging trench" (2004 AROD, Section K.1, page 65).

As previously discussed, the findings of several PDIs provided "new information" that
changed the understanding of conditions in the interior of the Landfill, including the
identification of a VOC "hotspot" in ground water in the northwest portion of the Landfili,
This SC-FFS report presents findings from PDIs that indicate that ground water recovery
along the toe of the Landfill offers more flexibility in design, is more cost -effective, and
provides greater certainty to achieve remedial action objectives (RAOs). The SC-FFS was
performed in general accordance with USEPA guidance documents summarized on pages 1
through 6 of the 2004 RFFS. In this report, an alternative SC Alternative Remedy
(designated SC-Ex) is presented and evaluated against the 2004 AROD SC Remedy
(designated SC-A) using the nine evaluation criteria identified in the USEPA's FS guidance.

The 2004 AROD inciuded a specific contingency remedy (Section K.4[b], page 75 of AROD)
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for the SC air sparing trench element that would be implemented if the trench failed certain
performance criteria after operational optimization. The contingent remedy is the 1991 ROD
remedy consisting of capping the Landfill with a RCRA C cap and extracting contaminated
ground water at the Landfill boundary for off-site treatment at the Dover PBOTW. Along with
the other remedy elements, ground water extraction at the Landfill toe and treatment at the
Dover POTW were incorporated in the 100 percent design of the 1991 ROD remedy,
completed in 1996, Alternative SC-Ex is fundamentally simiiar to this contingent remedy
with the exception of using a permeable cap to ensure that COCs are flushed from the
Landfill to capture by the ground water extraction system and permanent treatment at the

Dover POTW.
1.4 DESCRIPTION OF CURRENT SITE CONDITIONS

1.4.1 Overview

This section summarizes current uses of the Site and surrounding properties and conditions in
environmental media at the Site, including ground water, surface water, sédiment, and air.
Specifically, information relevant to comparison of the SC remedies (i.e., the objective of this
report) is re-iterated and updated to reflect new information obtained since the 2004 RFFS
was prepared. Information that is not immediately relevant to this discussion is summarized

in previous reports and is referenced in this report, as appropriate.

The summary of Site information and data presented in the 2004 RFFS was based primarily
upon evaluations completed during the RI (GZA and Wehran, 1988) and FES (HMM, 1990)
that were presented in the 1991 ROD. Evaluations reported in the RI were based upon the
results of activities initiated in 1979 and compieted during 1985 and 1986. Evaluations
completed during the FES were based upon the results of activities completed during 1989.
During the time period between issue of the 1991 ROD and preparation of the 2004 RFFS,
detailed investigation activities were completed duning the Southern Plume PDI (SEA, 1994),
PDI (Golder, 1994), Trench-Swale Characterization (Geolnsight, 1998), PDI EMP (1993 to
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present), and the bioremediation pilot project (1996 to 2001). These characterization
activities provided additional information regarding hydrogeologic and environmental
conditions at the Site. In particular, PDI activities provided additional information regarding
the stratigraphy and hydraulic conditions within the upper hydrostratigraphic unit (the unit
impacted by the Landfill), and PDI EMP data provided significant additional information

regarding ground water and, in more recent years, surface water quality conditions.

Since the 2004 RFFS was prepared, several additional PDIs have been performed at the Site
that provided additional information related to potential impacts on specific receptors

(i.e., Cocheco River, Bellamy Reservoir, and nearby residents) and related to the distribution
of COCs within the interior of the Landfill and at the toe of the Landfill {see Figure 1-3 for

study area locations). These PDI activities included:

e focused sediment sampling to evaluate ecotoxicity in the Cocheco River east of the
Landfill (performed by Geolnsight, 2005 to 2006);

e surface water sampling, discrete ground water sampling and soil boring activities to
evaluate conditions in the northwest portion of the Landfill and perimeter ditch
{(performed by Geolnsight, 2005 to 2006);

e discrete water sampling and soil boring activities to evaluate conditions in the area
between the Landfill and the Bellamy Reservoir (performed by Geolnsight, 2006 to
2007y; :

e ground water sampling to evaluate conditions associated with potential vapor intrusion
near residents along Tolend Road (performed by Geolnsight, 2006 to 2007); and

e discrete water sampling to evaluate conditions in the interior of the Landfill (performed
by XDD, 2007).

Conditions at and in the vicinity of the Landfill with regard to land use have not changed
significantly since the 2004 AROD was issued. Conditions at the Landfill and adjacent
forested wetlands are virtually unchanged. Historically, the City of Dover acquired and now
controls properties in the vicinity of the Landfill (Appendix A}, and brush and vegetation on

the Landfill surface have grown larger and more dense. Conditions in the vicinity of the
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Landfill along Glen Hill and Tolend Roads are characterized by sparsely developed
residential properties. With the exception of the construction of a few residential structures
along Glen Hill and Tolend Roads (not immediately adjacent to the Landfill), additional

development has not occurred in the Site vicinity since the 1991 ROD was 1ssued.

The EMP is described in Section 1.4.4. Results of historical EMP monitoring have
consistently identified the primary COCs detected in ground water at the Site that includes
VOCs and arsenic. VOCs detected in ground water at the Site include aromatic hydrocarbons
(benzene, toluene, ethylbenzene, and xylenes, collectively known as BTEX), chlorinated
hydrocarbons (tetrachloroethene [PCE], trichloroethene [TCE], cis-1-2-dichloroethene
[¢DCE], vinyl chloride (VC), 1,1,1-trichloroethane [TCA], 1,1-dichloroethane [1,1-DCA},
1,1-dichloroethene [1,1-DCE], 1,2-DCA, methylene chloride, acetone, THF,
4-methyl-2-pentanone [methyl iso-butyl ketone, or MIBK], and 2-butanone [methyl ethyl
ketone, or MEK]). Updated information related to ground water conditions at the Site is
described further in Section 1.4.9 of this report, and tables that summarize the results of

historical EMP ground water monitoring events are included in Appendix B.

Surface water samples were collected from the perimeter ditch, drainage swale, Cocheco
River, and the Bellamy Reservoir during RI/FS, FES, PDI, and EMP activities (see
Figures 1-4 and 1-5). Surface water conditions at the Site are described further in

Section 1.4.10 of this report.
1.4.2 General Conditions
The subsections that follow provide a brief summary of the current general conditions

including Landfill uses, Landfill topography and vegetation, the surrounding area, and

potential receptors.
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1.4.2.1 Langfill — Uses

The Landfill is currently closed and is not used by the City of Dover for either landfill
purposes or for ancillary uses, such as storage. The City owns the land that is occupied by
the Landfill and the adjacent woodlands (Appendix A). These properties are marked by signs
indicating that hunting is not permitted on City-owned land. Notices are also posted at the

border of the Landfill indicating that hazardous wastes are present.

The entrance, secured by a locked gate, is located at the northeast corner of the Landfill
{Appendix A). A chain-link fence restricts access to the Landfill to the north along Tolend
Road. A similar fence located to the east of the entrance along Tolend Road restricts access
to woodlands and forested wetlands (including several dirt access roads) located to the

southeast of the LandfilL. These fences were present at the time the 1991 ROD was 1ssued.
1.4.2.2 Landfill - Topography and Vegetation

With the exception of minor alterations, the topography and surface of the Landfili have not
been changed since the 1991 ROD was issued. Based upon evaluations completed during the
1995 PDI, the approximate footprint of the Landfill is 47 acres. The top of the Landfill
surface is relatively flat and slopes slightly upward to the west toward the northwest corner of
the Landfill, with a total elevation change over the 2,000-foot length of the Landfill of
approximately 20 feet. Along the east and north borders, the elevation of the Landfill surface
is similar to that of Tolend Road (i.e., there is no defined side slope and toe to the Landfill).
To the south and west, the Landfill border is defined by a side slope that reaches 2 maximum
height (above the adjacent woodlands) of approximately 20 feet near the northwest corner of

the Landfill.
The growth of vegetation on top of the Landfill and the growth of brush and trees along

several of the perimeter Landfill locations, particularly along the northeast and north portions

of the Landfill, reflect the greatest physical change to the Landfill since the 1991 ROD.
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Poplar and birch trees are well-established in some areas. The majority of the central portion
of the Landfill is covered by grasses and low brush. Photographs of the Landfill surface are
included in Appendix A. Other changes to the Landfill surface are described in the items that

follow.

e During PD] activities, a chain-link fence-enclosed waste materials storage area was
installed in the east central portion of the Landfill. During the PDI, the area was used to
store materials and waste material generated during PDI investigation activities. The
fenced area is currently vacant and overgrown by vegetation.

¢ During the bioremediation pilot project, the dirt road that originated at the Landfill
entrance and traversed the north central portion of the Landfill was upgraded by the
addition of a layer of structural fill. This dirt road continues to provide access to the top
of the Landfill.

» During the bioremediation pilot project, a concrete pad (the base for a vertical oxygen
storage tank) and a small Butler-style building were installed near the southwest corner of
the Landfill. These structures were used from 1996 to 2001 during the operation of the
bioremediation pilot project. The oxygen tank was removed, and the building is currently
used as a support zone for PDI activity.

e During the bioremediation pilot project, electrical power poles were installed along the
dirt access road across the top of the Land{ill to the southwest corner of the Landfill. The
poles carry electrical lines to the Butler-style building.

e During the bioremediation pilot project, an area of approximately 200 by 300 feet was
cleared of standing trees near the southwest corner of the Landfill. The area was used for
the instaliation of sodium benzoate and oxygen injection systems for the TZD. The area
is currently not used and is vegetated by brush and small trees.

o For a period of time in the late 1990s, the City of Dover used the top of the central
portion of the Landfill for storing composted wastewater treatment sludge. The Landfill
18 no longer used to store composted siudge. Several small piles of composted sludge
remain near the central portion of the Landfill. These piles have become vegetated by
grass and low brush.

1.4.2.3 Surrounding Area

Conditions in the general vicinity of the Landfill have not changed since the 1991 ROD. The

general population, land use, and development in the vicinity of the Landfill are consistent
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with conditions when the RI/FS was completed. Current (2004) data obtained from the City
of Dover indicate that there are 23 residences located along Tolend and Glen Hill Road
within a 0.25-mile radius of the Landfill (see map in Appendix A). The residential
population associated with these properties is estimated to be approximately 50 people
(although current census data are not available for these 23 homes, the current population of
the Dover is 26,884, and the total number of residences is 13,052, indicating an average of

two residents per dwelling on a City-wide basis).

Properties to the southeast, south, west, and northwest of the Landfill consist of undeveloped
woodiand and forested wetlands. Most of these properties are owned by the City of Dover
and are posted for “No Hunting.” The woodlands and forested wetlands extend to the south
and west to the Mallego Brook and Bellamy Reservoir, which are located approximately

1,500 feet west and south of the Landfill (Figure 1-1).

Properties located on the north and south side of Tolend Road to the north and northeast of
the Landfill consist of undeveloped woodland and wetlands (Appendix A). These properties
include a large wetlands-bog complex located on the north side of Tolend Road that is locally

referred to as “The Hoppers™ (Figure 1-1).

Properties located to the northeast of the Landfill on the east and west sides of Glen Hill
Road, and to the east-southeast on the north and south sides of Tolend Road, are occupied by
single-family residences. These properties are served by municipal water and private septic
systems. The City of Dover uses the Calderwood Well, located to the north, for municipal

drinking water. The City periodically monitors water quality in this well.

Surface water bodies in the vicinity of the Landfill include the Cocheco River and the
Bellamy Reservoir (Figure 1-1). The Cocheco River is located to the east of the Landfill and
is used for recreational purposes (i.e., fishing and boating). The Bellamy Reservoir is located

to the south of the Landfill and is used as a drinking water supply for nearby cities and towns.
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1.4.24 Potential Receptors

Overview

Leachate and impacted ground water flow from the Landfili into the Southern and Eastern

Plume areas (Figore 1-2). Potential receptors identified in the area include:

¢ the perimeter ditch around the Landfill (at least during seasonal high water table
conditions};

e the drainage swale that extends from the mtersection of Tolend and Glen Hill Roads to
the Cocheco River;

e residents living in homes located in and near the flow path of the Eastern Plume and
potentially exposed to indoor air affected by VOCs off-gassing from impacted ground
water;

e the Cocheco River; and

e the Bellamy Reservoir, a regional surface water supply source.

These receptors are described in the 2004 RFFS (Section 1.3.1.4, pages 1-13 to 1-36) with
data summaries that include descriptions of the conditions of surface water, sediment, and air
assoctated with these receptors, as applicable. This section identifies whether new
information has been obtained since the 2004 RFFS was prepared and includes references to

a summary of the information included in this report, as appropriate.

Perimeter Ditch

The perimeter ditch consists of a shallow drainage ditch (referred to as the “perimeter ditch™)
located along the southem, western, and eastern toes of the Landfill. A physical description
of the perimeter difch and relevant historical information 1s included in the 2004 RFFS

{Section 1.3.1.4, pages 1-13 to 1-17). Features associated with the perimeter ditch and an
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indication of the general direction of surface water flow within the ditch are included on

Figures 1-4 and 1-5.

Historical assessments of sediment, surface water, and ambient air associated with the
perimeter ditch.are summarized in the 2004 RFFS (Section 1.3.1.4, pages 1-13 to 1-17).
Since the 2004 RFFS, additional sediment samples were collected and tested for the Air
Sparge Trench PDL. The new sediment data are discussed in Section 1.4.11 and the sample

locations are included with historical locations on Figure 1-6.

Drainage Swale

The drainage swale is a natural erosional drainage feature that cuts downward through
outwash matertals associated with the terraced west bank of the Cocheco River. A physical
description of the drainage swale and relevant historical information is included in the

2004 RFFS (Section 1.3.1.4, pages 1-17 t0 1-19).

Historical assessments of sediment, surface water, and ambient air associated with the

drainage swale are summarized in the 2004 RFFS (Section 1.3.1.4, pages 1-17 to 1-19).
Since the 2004 RFFS, additional sediment samples were collected and tested from the swale
for the air sparge trench PDL. The new sediment data are discussed in Section 1.4.11 and the

sample locations are included on Figure 1-6.

Potential impacts to water and sediment quality in the Cocheco River from surface water and
sediment discharges associated with the swale were evaluated during the Updated Ecological
Risk Assessment completed as part of the 2004 RFFS and during the Focused Ecotoxicity
and Human Health Assessment PDI conducted in 2005. The results of these investigations
were presented in the Draft Focused Ecotoxicity and Human Health Assessment Activities
Cocheco River, Dover Municipal Landfill Superfund Site report, prepared by Geolnsight and
dated August 16, 2006.
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Local Residents — Indoor Air

Single~-family residences (generally constructed after 1950) are located along Glen Hill Road
to the northeast of the Landfill and along Tolend Road to the east of the Landfill. Most
residences include a partial or full basement. Residences located on Glen Hill and Tolend
Roads are served by municipal water, but are not served by municipal sewer (i.e., the

residents use private, on-site septic systems).

Of the 23 residences located within a 0.25-mile radius of the Site, there are approximately
16 residences within areas where historical ground water impacts attributable to Landfill
leachate have been detected. Of these 16 residences, 9 are located on the east side of Tolend
Road. Five of the residences are located to the north of the swale, and of these five
residences, two are located on the west side of Glen Hill Road and three are located on the
east side. The two residences that are located on the west side of Tolend Road are
approximately 1,200 feet southeast of the Landfill near the southern: edge of the Eastern
Plume (Figure 1-2). One of these residences is an older, currently unoccupied house

(544 Tolend Road, the northern of the two houses), and the other residence was constructed
in 2002 (538 Tolend Road). Depth to ground water along Tolend Road typically ranges from
4 to 7 feet below ground surface (BGS).

A summary of historical assessments was included in the 2004 RFFS (Section 1.3.1.4,

pages 1-19 to 1-24). In general, historical data obtained from three sentinel wells (SC-25 to
SC-27) installed adjacent to the residential structures located closest to the swale indicated
that concentrations of VOCs posing potentially unacceptable indoor air risks were not present
in shallow ground water near the residences monitored by the wells. Data from the EMP
wells west of Tolend Road also indicated the absence, on a larger scale, of such conditions in
the general vicinity of this portion of Tolend Road. The results of historical ground water
monitoring events of the sentinel wells located on Tolend Road, the additional EMP
monitoring wells located west of Tolend Road, and an evaluation of potential impacts to

indoor air are further discussed in the 2004 RFFS (Section 1.3.1.4, pages 1-19 to 1-24).

Page 29




Site Name: Dover Municipal Landfill Title: Source Control Focused Feasibility Study
Site Location: Dover, New Hampshire Revision Number: 1
Section 1: Intreduction Draft Revision Date: 2/20/09

Tables that summarize the EMP monitoring results for these wells are included in

Appendix B.

In September 2006, Geolnsight implemented the Soil Vapor Intrusion {(SVI) PDI Work Plan
(Geolnsight, 2006) to evaluate the potential for vapor intrusion into residential structures
located downgradient of the Landfill along Glen Hill and Tolend Roads, to assess whether
existing concentrations of VOCs that are COCs may result in unacceptable indoor inhalation
risks, and, 1if so, to evaluate whether an Early Response Action was warranted. In accordance
with the criteria outlined in the SVI PDI Work Plan (Section 5.2.3, page 29), the results of
ground water monitoring activities did not indicate an indoor air exposure pathway. The
findings of the SVI PDI are further discussed in Section 1.4.6. The evaluation of risk for
indoor air was presented in the Draft June 2007 Quarterly Ground Water Monitoring Event
and Annual Summary Report, Dover Municipal Landfili Superfund Site, prepared by
Geolnsight and dated September 20, 2007.

In addition to monitoring ground water conditions in the vicinity of residential structures,
water was also collected from a sump in the basement of the house located at

593 Tolend Road {on the east side of Tolend Road approximately 200 feet east of the east
corner of the Landfill — see Figure 1-2). Samples were collected in May 2000 and May 2001,
and results indicated that VOCs were not detected in the samples at concentrations above
practical quantitation limits (PQLs). In addition, a soil sample obtained from the bottom of
the sump during October 2000 and several shallow soil samples from the garden located to
the south of the house were analyzed for VOCs using USEPA Method 8260B. VOCs were
not detected in the soil samples from the sump or the garden at concentrations above PQLs

(5 micrograms per kilogram {pg/kg]).
Since the 2004 RFFS was prepared, a water sample was collected from a sump in the

basement of the 538 Tolend Road residence during the June 2006 EMP sampling event and
analyzed for VOCs by USEPA Method 8260B. Toluene was detected at a concentration of

Page 30




Site Name: Dover Municipal Landfill Title: Source Controt Focused Feasibility Study

Site Location: Dover, New Hampshire Revision Number: |
Section 1: Introduction Draft Revision: Date: 2/20/09

4 micrograms per liter (ug/L; below the NHDES GW-2 standard of 50,000 pg/L). Other
VOCs were not detected in the sump water sample. PQLs for VOCs ranged from 1 to 5 pg/L.

Cocheco River

The Cocheco River is located approximately 600 feet east of the Landfill. A physical
description of the river and relevant historical information is included in the 2004 RFFS

(Section 1.3.1.4, pages 1-24 to 1-27).

Available information suggests that the Cocheco River is a location of ground water
discharge in the vicinity of the Landfill and that the Eastern Plume 1s not migrating beneath
the river (2004 RFFS, Section 1.3.1.4, pages 1-24 to 1-27). This information is consistent
with genperal hydraulic conditions associated with ground water-surface water relationships in
most of the glaciated regions of New England and general hydraulic conditions associated

with regional surface water bodies and rivers.

A summary of surface water and sediment analyses was included in the 2004 RFFS

(Section 1.3.1.4, pages 1-24 to 1-27). Analysis of surface water samples collected in
November 2002 {as part of the RFFS) for iron and arsenic indicated that only iron exceeded
Surface Water Quality Standards (SWQSs; see Section 2.5.2.2, pages 2-20 to 2-25 of 2004
RFFS). Analysis of samples collected in November 2002 (as part of the RFFS) indicated that
concentrations of arsenic were above the applicable USEP A sediment ecotoxicity screening
threshold criterion for benthic organisms in 4 of the 15 downstream sediment samples (see
Section 2.5.2.2, pages 2-20 to 2-25 0of 2004 RFFS). Concentrations above the screening level
do not necessarily indicate that adverse effects are likely, only that there is a potential for
such effects. It was concluded that additional analysis was required to evaluate potential
adverse effects on benthic organisms in the approximately 600 feet of habitat along the near

side of the river where this screening level was exceeded.
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In response to the findings in the 2004 RFFS, a Focused Ecotoxicity and Human Health
Assessment PDI was initiated in November 2005 to further evaluate potential ecological and
human health risks associated with the presence of arsenic in sediment along the west bank of
the Cocheco River. Arsenic was not detected in sediment samples collected during the PDI
Work Plan activities at concentrations at or above the laboratory PQl.. Elevated
concentrations of arsenic (above the USEPA ecotoxicity threshold) similar to those detected
during the RFFS sediment sampling program were not observed in the sediment samples
collected during the PDI Work Plan activities. The objectives of the PDI are presented in
Section 1.4.6, and a more detailed discussion of the results of the Focused Ecotoxicity and
Human Health Assessment was presented in the Draft Focused Ecotoxicity and Human
Health Assessment Activities Cocheco River, Dover Municipal Landfill Superfund Site
report, prepared by Geolnsight and dated August 16, 2006. The results of historical ground
water monitoring events of nearby monitoring wells located east and west of the Cocheco

River are presented in the 2004 RFFS Section 1.3.1.4, pages 1-24 to 1-27.

Bellamy Reservoir

The Bellamy Reservoir is located in an area of relatively little topographic relief known as the
Mallego Plains. The north and east borders of the Reservoir are located between 1,500 to
2,000 feet to the south and southwest of the Landfill. The reservoir is classified by the State
of New Hampshire as a Class A surface water body (i.e., drinking water resource). A
physical description and summary of historical information was presented in the 2004 RFFS

(Section 1.3.1.4, pages 1-27 to 1-30).
Results of the Southern Plume PDI (Geolnsight, 2007) indicate that impacted ground water
extends approximately 600 feet south of the Landfill. The objectives and a discussion of the

findings of the Southern Plume PDI were presented in Section 1.4.6 and 1.4.9, respectively.

Since the 2004 RFFS, surface water sample stations were established along the northern

shore of the Bellamy Reservoir as part of the Southern Plume PDI. Surface water samples
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were collected from these stations as part of the EMP program. Results are discussed in

Section 1.4.10,
1.4.3 Summary of Institutional Controls

Since the detection of impacts to ground water in the vicinity of the Landfill in the late 1970s,
a number of measures have been taken to limit potential exposure to conditions associated
with the Landfill. This section provides a brief summary of the risk management measures |

that have been implemented at the Site.

Based upon the results of early assessment activities at the Landfill, the City of Dover
extended the municipal water supply line to residences located along Tolend and Glen Hill
Roads in 1981 and 1982 (residences in these areas were previously served by private wells).
Evaluations completed in 1988 during the RI confirmed that homes located to the east and
south of the Landfill along Tolend Road and Glen Hill Road were connected to the municipal
wafer system (GZA and Wehran, 1988). Residences constructed on Tolend and Glen Hill
Roads in the vicinity of the Landfill since the 1991 ROD was issued are also connected to the
municipal water supply line. The location of the municipal water supply line is shown on

Figure 2 in Appendix A,

At approximately the same time that the municipal water line was installed, a metal chain-
link fence and gates were constructed along Tolend Road to the north and south of the
Landfill entrance. A chain-link fence and metal gate were also installed at an ancillary access
road to the northwest corner of the Landfill. The northwest corner of the Landfill is accessed
via a dirt road located in the forested wetlands to the north of the Landfill. The location of
the fence is shown in Appendix A. The Landfill area was also posted with “No Trespassing,”

“No Hunting,” and “Hazardous Materials Present” signs.

In May 1987, the City of Dover instifuted Ordinance Number 9-87 establishing a Hazardous
Waste Landfill District. The ordinance was designed to alert the public and prohibit
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development activities in areas potentially affected by the Landfill until final cleanup and

proper closure is completed. A copy of the ordinance is included in Appendix A.

In May 1991, the City of Dover instituted Ordinance Number 13-91 prohibiting the
mstallation or use of a private well within 1,500 feet of the Landfill except for purposes
related to the cleanup, testing, and remediation associated with the Landfill. A copy of the

ordinance is included in Appendix A.

The Town of Madbury corporate boundary is located within several hundred feet of the west
border of the Landfill (Figure 1-1). In August 1992, the Town of Madbury adopted a
protective zoning district referred to as the Tolend Landfill Overlay District. Installation of
wells, other than those directly related to the cléanup, testing, and remediation of the Landfill,
is prohibited within the district. The overlay district includes all properties located within the
Town of Madbury that are located between the Landfill and the Bellamy Reservoir and, to the
west, the associated Mallego Brook (which was dammed to create the Bellamy Reservoir). A

copy of the Overlay District is included in Appendix A.

Additional development or installation of wells for purposes other than those authorized by
the ordinance and overlay district have not occurred within the vicinity of the Landfill since
the ordinances and overlay district were established. In addition, the areas included in the
overlay district or within jurisdiction of the ordinances consist predominantly of forested
wetlands. Wetlands mapping and assessment were performed during the PDI {(Golder, 1995).
Figures 2-7, 2-8, and 8-1 from the PDI Report (Golder, 1995) are included in Appendix A.
Because of limitations on development activities in wetlands and related septic system
requirements, much of the land potentially affected by ground water impacts associated with
the Landfill is not suitable for future development. The City of Dover currently does not plan
to install municipal sewer services within the general area of the Landfill, and there are no
current policy initiatives, either federal, state, or local, to significantly change existing

restrictions to filling wetland areas for development purposes.
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In 2001, the City of Dover purchased the last privately owned parcel of land located adjacent
to the Landfill. Therefore, the City currently owns the land located adjacent to the east,
northwest, west, and south of the Landfill (the land to the north and northeast of the Landfill
is occupied by Tolend Road). With the exception of several small lots located along Tolend
Road to the east and southeast of the Landfill, the City owns all of the parcels within the area
of ground water impacts and, therefore, controls future use of these properties. Propeﬁzies n
the vicinity of the Landfill that are owned by the City are illustrated on the plan in

Appendix A.

In 2007, the Group submitted an application for a Groundwater Management Permit (GMP)
to define the boundary of a Groundwater Management Zone (GMZ). The application
included a figure illustrating the proposed GMZ and a monitoring schedule utilizing existing
monitoring wells. The GMZ was established based upon a review of geologic characteristics
of the Site, estimated ground water flow patterns, and distribution of COCs in ground water
at concentrations above Interim Cleanup Levels (ICLs) as presented in the 2004 RFFS and as
characterized during recent PDI activities. The recommended boundaries of the GMZ

coincide with the boundaries of several properties owned by the City of Dover.
1.44 Environmental Monitoring Program

Ground water guality conditions at the Site were characterized during the RIVFS, FES, and
PDI activities and Bave been monitored during EMP events completed on a semi-annual basis
since 1993. Including the results of additional monitoring of Landfill and Landfill toe wells
that was initiated by the Group in 1995 (concurrently with EMP events), EMP events have
obtained ground water quality data from 8 wells located within the Landfill, 19 wells located
along the toe of the Landfill, 21 wells located to the east of the Landfill (i.e., east of the
ground water hydraulic divide within the area occupied by the “Eastern Plume™), and 9 wells
iocated to the south and west of the Landfili (i.e., west of the ground water hydraulic divide
within the area occupied by the “Southern Plume™). Table 1-1 includes a list of wells

montiored under the EMP.
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TABLE 1-1
SUMMARY OF EMP AND HISTORICAL DATABASE WELLS
DOVER MUNICIPAL LANDFILL SUPERFUND SITE

DOVER, NEW HAMPSHIRE
1981-2006 HISTORICAL DATABASE WELLS*
1995-2007 EMP DATABASE WELLS NON-EMP WELLS
SENTINEL NEW ADDITIONAL
EMP WELLS WELLS COUPLETS WELLS WELLS INSTALLED 1981-2001 SVI PDI
SC-1US SC-25 SC-228 SC-70U1L SC-6US SC-2UUI SC-28
SC-7US SC-26 SC-221 SC-7LUIL MW-102S SC-3U SC-29
SC-8US SC-27 SC-22D SC-8UUIL MW-102U SC-3UUI SC-30
SC-10US SC-23S SC-8LUI MW-105U SC-4U SC-31
OW-4A SC-23D SC-9US MW-106S SC-20US SC-32
EP-1S SC-24S SC-10UUI MW-106U SB-A1l SC-33
EP-11 SC-241 SC-10LUI SB-A1 SB-A2 SC-34
EP-1D SC-24D SC-11US SB-A2 B-13WT SC-35
EP-2S SC-11UUI SB-B3 B-13U SC-36
EP-2D SC-12US SB-C1 MW-102S
SB-4D SC-12UU1 SB-C2 MW-105S
SB-5D SC-13US SB-8U
SB-8D SC-14US SB-10WT
SB-B1 SC-15US SB-10D
SB-B2 SC-15UUI B-1U
SB-D1 SC-16US B-3U
SB-D2 SC-16UUI B-4WT
SB-GW-3L SC-18US B-4U
SB-GW-3U SC-18UUI B-5WT
SB-GW-3I** MW-101U B-5U
SB-101** B-6U
MW-103S B-70
MW-103U B-8U
MW-104S B-9U
MW-104U B-10U
B-2U B-11U
B-8WT B-12U
B-OWT B-13WT
B-9U B-13U
OW-1A
OW-2A
OW-3
OW-5
29 WELLS 3 WELLS 8 WELLS 20 WELLS 44 WELLS 9 WELLS
Notes:

1. EMP - Environmental monitoring program.
2. * Historical database includes EMP and wells installed during the period between 1981 and 2006.
3. SVI PDI = wells installed for the Soil Vapor Instrusion Pre-Design Investigation.

February 22, 2008
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During the period of the bioremediation pilot project {1996 to 2001), the scope of the EMP
was modified to include new monitoring wells. These additional wells were monitored
during subsequent EMP events. To further evaluate hydraulic and ground water quality
conditions to the east and southeast of the Landfill, eight additional monitoring wells were
installed in June 2001. The eight wells were installed as three separate groups of wells (one
well couplet and two nests of three wells) located to the east-southeast of the Landfill on the
south side of Tolend Road. Well nest SC-228/1/D was installed adjacent to Tolend Road
approximately 550 feet cast of the Landfill entrance. Well couplet SC-238/D and nest
SC-248/I/D were installed in the forested wetland area to the southeast of the Landfill. These

wells have been monitored with the EMP since August 2000.

To further evaluate background geochemical conditions in the Landfill vicinity, two
additional intermediate depth monitoring wells were installed to the southwest of the Landfill
mn June 2001. These two wells (SB-101 and SB-GW-31) were installed at locations where
existing shallow and deep wells were already present. These wells have been monitored with

the EMP since June 2001,

Shallow ground water monitoring wells were installed on three properties located between
the southeast portion of the Landfill and the Cocheco River. The wells, referred to as
“sentinel wells,” were instalied to monitor shallow ground water conditions in the vicinity of
residences on these properties (designated SC-25, SC-26, and SC-27). This monitoring
focused on conditions that could potentially impact indoor air quality in the residential
structures (i.e., VOCs). The results of monitoring indicated that, along Tolend and Glen Hill
Roads, shaliow gmtind water (within the depth of basements) did not contain elevated

concentrations of dissolved phase VOCs.
1.4.5 Summary of Remedial Acticns and Evaluations

This section includes a brief overview of the perimeter ditch and drainage swale

characterization and remedial actions performed in December 1998 and a monitored natural

Page 37




Site Name: Dover Municipal Landfill Title: Source Control Focused Feasibility Study
Site Location: Dover, New Hampshire Revision Number: 1
Section 1: Introduction Draft Revision Date: 2/20/0%

attenuation (MNA) evaluation. These discussions were presented in more detail in the
2004 RFFS (Section 1.3.3.1, pages 1-38 to 1-40, and Section 1.3.3.4, pages 1-44 to 1-50,

respectively).

1.4.51 Perimeter Ditch and Drainage Swale Characterization and Remedial Actions

T e [

Assessment activities were completed in 1997 to evaluate conditions in the perimeter ditch
and drainage swale. The results of sediment, surface water, and air analyses performed in
December 1997, an evaluation of the potential risks associated with the environmenta)
conditions of the perimeter ditch and drainage swale; and proposed interim remedial actions
to manage potential risks {during the period of the bioremediation pilot project) were

included in the October 1998 Trench and Swale Characterization Report (Geolnsight, 1998).

Analytical data summary tables from the 1998 Trench and Swale Characterization Report
were included in Appendix D-1 of the 2004 RFFS.

The proposed interim remedial action for the drainage swale sediment was consistent with
the draft Final (100 percent) Design Report for the 1991 ROD Remedy (Golder, 1996). The
interim remedial actions for the ditch consisted of focused sediment hotspot removal and
sediment containment through the installation of weirs, traps, and other migration barriers

upstream of the discharge to the drainage swale.

The mterim remedial activities were described in the 2001 report titled “Interim Remedial
Action Summary Report” (Geolnsight, 2001}, Analytical data summary tables from the
2001 Interim Remedial Action Summary Report were included as Appendix D-2 of the
2004 RFFS. The response letter from the NHDES dated November 6, 2002 regarding the
Interim Remedial Action Summary Report was included in Appendix D-3 of the 2004 RFFS.

1.4.5.2 Monitored Natural Attenuation

A detailed evaluation of natural attenuation at the Landfill was included in the 2004 REFS
(Section 1.3.3.4, pages 1-44 to 1-50). The 2004 RFFS summary reported that available data

Page 38




Site Name: Dover Municipal Landfill Title: Source Control Focused Feasibility Study

Site Lecation: Dover, New Hampshire Revision Number: ]
Section 1: Introduction Draft Revision Date: 2/20/09

indicated that MNA may be an effective remedy for VOCs at the Site. Some of the identified
Site-specific factors that facilitate MNA were anaerobic conditions within the plume and
aerobic conditions at the plume margins. In addition, downgradient wetlands are another rich
source of organic carbon conducive to biodegradation (Lorah et al., 1997). Data supporting

the USEPA’s three lines of evidence included:

e ten years of VOC data (EMP) showing decreasing contaminant concentrations over time;

e the presences of daughter products (including. dissolved gases) indicative of complete
in situ degradation to innocuous end products; and

e laboratory and field data indicating the presence of bacteria capable of degrading the
chlorinated compounds of concern.

However, USEPA and NHDES concluded that MNA was not a viable site-wide remedy for
all contaminants. USEPA issued an Addendum to the 2004 RFFS documenting its

perspective.

1.4.6  Summary of Pre-Design Investigation Activities and Objectives - 2005 to 2007

The study areas for PD1I activities are illustrated on Figure 1-3.
1.4.6.1 Northwest Landfill Pre-Design Investigation

Historically, ground water impacts associated with the Landfill were primarily observed to
the south and southeast of the Landfill (in the general direction of regional ground water
flow). Ground water impacts were not typically detected to the north and northeast of the
Landfill in areas identified to be hydraulically upgradient and cross gradient of the Landfill

(hydraulic conditions are described in Section 1.4.8).
A summary of historical surface water data presented in the 2004 RFFS (Section 1.3.3.3,

pages 1-42 to 1-44) indicated that chlorinated VOCs detected in surface water samples

collected at Stations SW-A and SW-E appeared to be associated with a localized condition
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near the Landfill perimeter ditch in the vicinity of Station SW-E. Because of the similarity in
the types and ratios of VOC concentrations in samples collected from the two Stations, it
appeared that the surface water impacts detected at Station SW-A were associated with the

impacts observed at Station SW.-E,

A preliminary evaluation of ground water quality was performed in 2001 as described in the
2004 RFFS (Section 1.3.3.3, pages 1-42 to 1-44) that included 37 soil borings within the
north and northwest portion of the Landfill. Results indicated that the highest VOC
concentrations were identified in ground water in the vicinity of the northern perimeter ditch
(see results for SB-30 and SB-36). However, the location of a specific hotspot could not be
identified in 2001 based upon the preliminary data set. Conditions at surface water sampling
Station SW-E and along the north portion of the Landfill were further evaluated during
Northwest Landfilt PDI.

The objectives of the Northwest Landfill PDI (Geolnsight, 2005) were to evaluate the
location(s), magnitude, and extent of the source(s) of VOCs detected in surface water in the
northern portion of the perimeter drainage ditch. To complete the assessment, activities

performed between December 2005 and January 2006 included:

e aphysical survey of the north perimeter ditch;

* the collection of discrete surface water and ground water samples for field and laboratory
analyses for VOCs; and

e advancing soil borings within the Study Area to evaluate subsurface stratigraphy within
the northwest and north central portion of the Landfill.

Information related to the distribution of COCs within the interior of the Landf{ill is discussed

in Section 1.4.9 and results of surface water analyses are discussed in Section 1.4.10.
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1.4.6.2 Southern Plume Pre-Design Investigation

The objectives of Phase I of the Southern Plume PDI (Geolnsight, 2006) were to evaluate the
magnitude and extent of impacts of COCs in ground water located to the south of the Landfill
and, in particular, the area between the Landfil! and the Bellamy Reservoir. To evaluate

these objectives, activities performed from July 2006 to June 2007 included:

e collection and analyses for VOCs of discrete ground water samples from the upper sand
(US), upper upper mterbedded (UUI), and lower upper interbedded (L.UT) stratigraphic
units at 22 locations within the Southern Plume Study Area;

e advancement of five soil borings within the Southern Plume Study Area to further
characterize Site stratigraphy and the depth to the upper surface of the Marine Clay unit;

e laboratory analyses of soil for grain size and total organic carbon (TOC); and

¢ surface water gauging.

The distribution of COCs south of the Landfill 1s discussed in Section 1.4.9 as it relates to

conditions in the southwest corner of the Landfill, a focus area for the SC discussion.
1.4.6.3 Seoil Vapor Intrusion Pre-Design Investigation

The objectives of the PDI SVI Work Plan (Geolnsight, 2006) were to evaluate the potential
for vapor intrusion into residential structures located downgradient of the Landfill along Glen
Hill and Tolend Roads. In additien, if an exposure pathway was confirmed, to assess
whether the COC concentrations may result in unacceptable indoor inhalation risks and, if so,
whether an Early Response Action is warranted. To achieve these objectives, activities

performed from August 2006 to June 2007 included:

e installing nine shallow monitoring wells (SC-28 to SC-36) at locations upgradient of
residences located along Tolend Road;

e collecting ground water samples from the newly installed wells and existing wells
(SC-4US, SC-5US, SC-25, SC-26, and SC-27) and analyzing them for VOCs by USEPA
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Method 8260B;

¢ comparing the analytical results of the analyses to USEPA Generic Screening Levels for
Target Ground Water Concentrations and reviewing these results in accordance with the
schedule outlined in Section 5.2.3 of the PDI Work Plan (page 29); and

¢ collecting supplementary ground water samples for VOC analyses from the new and
existing wells on a quarterly schedule (September and December 2006 and March and
June 2007) for one year.

An indoor air exposure pathway was not identified in the Eastern Plume during the PDI and
supplementary monitoring. Because this investigation is associated with the Eastern Plume

and not SC, additional discussion of this issue is not presented in this SC-FFS.
1.4.6.4 Air Sparging Trench Pre-Design Investigation

The 2004 RFFS presented several remedial options, including the construction of an air
sparging trench as an on-site SC measure for COC-impacted ground water migrating from
beneath the Landfill. The segmented treatment trench is to be designed such that COC
concenfrations in ground water flowing out of the treatment trench will meet ICLs. The
activities performed to complete the Phase [ objectives for the Air Sparging Trench PDI
{(XDD, 2007) included:

e direct push investigations to assess ground water impacts, evaluate the variability of
ground water quality within the Landfill, and provide soil information for the trench
design;

e installing a ground water monitoring well cluster near the northeast comer of the Landfill
(designated MW-107) to provide additional hydraulic data in this area of the Site; and

¢ collecting sediment samples in the perimeter ditch and drainage swale for arsenic
analyses.

The distribution of COCs within the Landfill footprint is discussed in Section 1.4.9, and the
results of sediment sampling in the perimeter ditch and drainage swale are presented in

Section 1.4.11.
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1.4.6.5 Focused Ecotoxicity and Human Health Assessment Pre-Design Investigation

The objectives of the Focused Ecotoxicity and Human Health Assessment PDI

{Geolnsight, 2005) were to evaluate potential ecological and human health risks associated
with the presence of arsenic above 1nitial USEP A Ecotoxicity Threshold values in sediment
located along the west bank of the Cocheco River in the vicinity of the Landfill. The |
assessment was undertaken in response to a finding in the RFFS that arsenic was present in
the uppermost layer of sediment along the west bank of the Cocheco River at concentrations

that could adversely affect benthic communities.

To evaluate potential ecological and human health risks associated with the presence of
arsenic in sediment, activities performed between November 2005 and January 2006

mcluded:

¢ collecting surface water and sediment samples and analyzing them for general chemistry
parameters and physical characteristics within the Study Area;

¢ collecting composite sediment samples from representative sections of the Cocheco River
within the Study Area, including one upstream (background) location;

e sediment foxicity bioassays for acute effects using 10-day Hyalella azteca and 10-day
Chironomus dilutus (formerly known as C. renians) tests; and

¢ updating the human health risk calculations completed by the USEPA for potential
exposures to arsenic in sediment.

The results of these investigations were presented in the Draft Focused Ecotoxieity and
Human Health Assessment Activities Cocheco River, Dover Municipal Landfill Superfund
Site, prepared by Geolnsight and dated August 16, 2006, Testing results did not identify
adverse impacts on growth or survivability of the test organisms. Because this investigation
1s associated with the Eastern Plume and not SC, further discussion is not presented in this

SC-FFS.
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1.4.7 Summary of New Information

Newly obtained information from the recently completed PDI activities that influenced the

proposed change to the SC-Ex remedy included:

e identification of the Southern Plume center of mass at a location relatively close to the
southwest comner of the Landfill;

e confirmation of the presence of a hotspot of relatively high COC concentrations in ground
water in the northwest portion of the Landfill that serves as a source of surface water
VOC impacts in the northern portion of the perimeter ditch that ultimately discharges to
the drainage swale and the Cocheco River;

e the absence of other COC hotspots within the Landfill; and

e the presence of relatively dilute COC concentrations along and upgradient of most of the
Landfili toe.

New information identified by the completion of PDI assessment activities relative to the SC
remedy is further discussed in the sections that follow. In general, however, the Southern
Plume PDI results obtained to date indicate that the Southern Plume center of mass is located
relatively close to the southwest corner of the Landfill. Because of the plume center of mass
location, ground water extraction operations are likely to be sited relatively close to the
western end of the air sparging trench with the resulting potential for hydraulic interference
with the SC remedy function. Accordingly, operation of an extraction system to address the
Southern Plume will add uncertainty with regard to potential hydraulic interferences with the

function of the sparging trench and the local THF recirculation system.

In addition, the results of the Northwest Landfill and Trench PDIs obtained to date indicated
that the Northwest Landfill hotspot may be the source of the THF impacts observed at the
southwest corner of the Landfill. Accordingly, recirculation of ground water back into the
Landfill footprint upgradient of the southwest toe may disperse the THF impact, complicating
its treatment. In any event, recirculation wil! likely interfere with or reduce the efficiency of

flushing to and capture by the trench of COCs present in the Northwest Landfill hotspot area.
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The results of the Trench PDI also indicated that the COC concentrations expected to enter
the trench along much of the Landfill toe were relatively dilute, leading to re-consideration of

the cost-benefit analysis for SC.
1.4.8 Hydrogeology

This section presents descriptions regarding the Site stratigraphy, ground water flow patterns

and properties, and surface water flow features.

1.4.8.1 Stratigraphic Overview

The overburden materials in the Landfill area consist of upper and lower hydrostratigraphic
units that are separated by a layer of Marine Clay that has an average thickness of
approximately 30 feet. The depth to the Marine Clay varies across the Site. The clay layer is
present at the ground surface to the northwest of the Landfill and generally slopes downward
to the south and east. The clay layer is typically located 50 to 70 feet below grade at the
southern and eastern toe of the Landfill. The clay layer is deeper on the eastern side of the
Landfill. The clay layer forms a barrier to the vertical flow of ground water between the
upper and lower hydrostratigraphic units. Cross-sections of the Dovér region and the Site
developed by BCI Geonetics (BCI's; 1990 report to the City of Dover) and GZA (GZA and
Wehran, 1988), respectively, were included in Appendix C of the 2004 RFFS. Structural
contour maps of the US, UUL LUIL and Marine Clay units developed for the 1995 PDI
(Golder, 1995} were also included in Appendix C of the 2004 RFFS.

The upper hydrostratigraphic unit is divided into three sub-units including (from the ground
surface downward} a US unit, a UUT unit, and a LUT unit. The US unit consists of fine to
medium sand with relatively little silt and clay. The observed thickness of the US unit varies,
ranging from being relatively thin or absent in the northwestern portion of the Landfill to a
maximum observed thickness of 37 feet in the vicinity of well series SC-8 (located along the

south central toe of the Landfill). The typical thickness of the US unit is approximately 15 to
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20 feet across the Landfill. The thickness of the US unit along the downgradient perimeter
(i.e., south and east toe) of the Landfill ranges from 0 to 37 feet and averages approximately

18 feet.

The UUT and LUT units consist of fine to very fine sand with interbedded layers of silt and
clay. Analyses completed during the PDI indicated that grain size decreases with depth and
the silt and clay content increases with depth. The contact between the UUI and the LU is
gradational and is not always clearly identifiable. The UUT and LUT units are thin or absent
in the northwest portion of the Landfill where the Marine Clay layer is present at the ground
surface. The thickness of the combined UUI/LUT units along the downgradient perimeter
(i.e., south and east toe) of the Landfili ranges from 10 to 50 feet and averages approximately

30 feet.

1.4.8.2 New Stratigraphic Information

During the Northwest Landfill investigation, the uppermost layer of native soil encountered
in the Study Area was comprised of fine to coarse sand historically described as the US unit.
Within the northwest Landfill Study Area, the US unit ranged from 4 to 12 feet in thickness.
The US unit was typically underlain by interbedded fine sand and clay that ranged from 6.5 to
15 feet in thickness. The interbedded soil descriptions were consistent with historical
descriptions of the UUL The interbedded materials generally consisted of thicker layers of
fine sand with thin clay lenses near the top of the-unit, grading with depth to thicker layers of
clay and thinner fine sand layers toward the base of the unit. The UUI unit was underlain by
gravish-green Marine Clay (i.e., the Marine Clay Unit). Within the Landfill footprint, the
native soil layers were overlain by a soil cover and solid waste deposits that were typically

2 and 10 feet thick, respectively.
During the Southern Plume PDI, five soil borings were advanced with a geoprobe in the area

between the Landfill and the Bellamy Reservoir. The boundary between the US and UUI

units was typically identified as the first observation of a sequence of interbedded layers of
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fine sand and silt. The interbedding was typically first observed at depths between 10 and
15 feet BGS. The US unit consisted predominantly of sand with occasional thin layers of
coarse mica flakes. Organic materials and oxidation staining (i.c., brown to orange color)

were observed in shallow portions of the US unit, typically within the top 10 feet.

The UUI unit was characterized by the presence of interbedded layers of coarser and finer
soil. Interbedded sequences typically included layers that were less than 4 inches in thickness
and that alternated between fine sand and silty clay layers. In addition to interbedded
sequences of layers between 0 and 4 inches in thickness, some fine sand layers contained a
high frequency of densely spaced layers of fine-grained media. The UUI unit also contained
thicker (i.e., I to 3 feet) continuous layers of fine sand or siity clay. Based upon observations
during ground water sampling, discussed below, thicker layers of clay were inferred in the
UUI unit at depth intervals ranging from 25 to 50 feet BGS in the western portions of the

Southern Plume Study Area.

The elevation of the transition from the UUT unit to the LUT unit was estimated based upon
the observation of increased clay content in the interbeds of fine-grained material. In general,
coarse-grained layers (i.e., sand layers) were thinner than fine-grained layers in deeper

portions of the UUT unit.

- The top of the Marine Clay unit wés estimated based upon observations during ground water
sampling during the Southern Plome Phase [ PDI. Afier the geoprobe sampler encountered
the Marine Clay unit, samples were difficult to retrieve because of the high plasticity of the
clay unit. The sampling apparatus typically “sank”™ into the clay unit under the weight of the
drilling tools, and soil samples could not be retrieved from vibrating the sampler into the clay
unit. The depth at which the geoprobe sampling equipment began to behave in this manner

was estimated to be in the vicinity of the top of the Marine Clay unit.

Information related to the depth of the Marine Clay was updated based upon observations

made during the Northwest Landfill, the Southern Plume, and the Air Sparge Trench PDIs.
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An updated contour map of the Top of the Marine Clay is included herein as Figure 1-7.
Copies of the 1995 Golder Elevation of Marine Clay (Figure 5-5) and Top of Marine Clay
Map (Figure 7) in the Southern Plume Summary Report are included in Appendix C for

reference.

The eievaﬁon of the top of the Marine Clay unit estimated by Golder in 1995 (Figure 5-5 of
1995 PDI Report) indicated that the Marine Clay unit was deepest within the arca
approximately 400 feet south of the Landfill in the area of the SB-B and SB-D well clusters.
1t also indicated that the clay sloped downward to the south and east, dipping under the

Bellamy Reservoir.

Based upon the new information, the top of the Marine Clay surface (see Figure 1-7)
appeared to slope from northwest to southeast in the area under the western lobe of the
Landfill. It also indicated that the top of clay elevation was relatively shallow (approximately

20 feet BGS) adjacent to the north shore of the Bellamy Reservoir.

With regard to the depth of the Marine Clay at the toe of the Landfill where the SC-A trench
remedy is proposed, the Marine Clay elevation appears to range from 50 to 70 feet BGS. The
Marine Clay is deeper on the eastern side of the Landfill (70 feet BGS) relative to the area
south of the western lobe (i.e., southwest corner). For this area of the Site, observations of
the depth of the Marine Clay during recent PDI activities were generally consistent with the

historical estimates.
1.4.8.3 Ground Water Flow Patierns

From October 1993 to the present, ground water elevation data have been coliected from Site
monitoring wells {(approximately 130 wells) on a quarterly basis. Historical ground water
elevation measurements for the US, UUI, and LUI unit monitoring wells are summarized in
tables included in Appendix B. The depths to ground water in monitoring wells screened

within the US unit are generally less than 10 feet below grade with the exception of wells
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screened within the Landfill refuse. Because of the thickness of the refuse, depth to ground
water in Landfill wells 1s generally 10 to 20 feet below grade. Seasonal fluctuations of
ground water elevations are typically less than 5 feet. The lowest ground water elevations
generally occur in late summer and early autumn, and the highest ground water elevations

generally occur during the winter and early spring months.

Hydraulic information collected in and around the Landfill has been used to characterize the
direction of ground water flow at the Site. The results of historical hydraulic characterization
activities were summarized in Section 5 of Golder’s 1995 PDI report, Section 4 of SEA’s
1994 PDI report, Attachment A (Updated Hydrogeologic Information) to Geolnsight’s

May 1996 letter to the USEPA, and TZD’s Technical Memorandum — Issues Summary titled
“Ground Water Flow Direction” dated August 2000 (and presented and discussed during the
September 2000 bioremediation pilot project meeting with the agencies). The results of these

characterization activities are briefly summarized in this section.

With regard to regional flow patterns and regional ground water and surface water discharge
locations (i.e., the Bellamy Reservoir and the Cocheco River), the direction of ground water
flow 1s generally consistent within the US, UUL, and LUI strata. In the central and east
portions of the Site, the general direction of ground water flow is to the south (within the
Landfill footprint) and east toward the Cocheco River. In the west portion of the Site, the
general direction of ground water flow is to the south toward the area north of the Bellamy
Reservoir. A ground water flow divide that separates these two general flow patterns is
located near the western border of the Landfill. In the US and UUI strata, the divide extends
from the southwest corner of the Landfill to the south into the adjacent area of undeveloped
forested wetlands (in the general direction of well couplet SB-GW-3). In the LUI stratum,
the ground water divide appears to be located farther to the west, so that a greater percentage
of flow within the LUI is to the east toward the Cocheco River than in the overlying two
strata. Ground water contour maps for US, UUIL, and LUT units based upon 2000 hydraulic
data are included as Figures 1-8A through 1-8C.
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In the Southern Plume Study Area, the main portion of the VOC plume appears to extend
southward from the toe of the Landfill and then trends eastward in the area of well SB-B2
(see Figure 4 from the Southern Plume PDI Report [Geolnsight, 2007] in Appendix C).

Figure 4 illustrates the extent of dissolved VOC impacts by stratum and suggests different
flow patterns for the US and UUT units. Flow within the UUT unit, based upon mapping of
dissolved concentrations, appears fo be oriented more easterly than southerly. Flow
hydraulics in this area are currently being further evaluated as part of Phase II of the Southern
Plume PDL

1.4.84 Ground Water Gradients and Seepage Velocities

Ground water gradients and seepage velocities were summarized in the 2004 RFEFS

(Section 1.3.4.3, pages 1-52 to 1-57). Additional evaluations related to ground water
gradients and seepage velocities have not been performed since the 2004 RFFS was prepared.
Estimated values for ground water gradients and seepage velocities are presented in Tables
1-2, 1.3, and 1-4, which were prepared for the 2004 RFFS. References and supporting
documentation are included in the 2004 RFFS.

In general, the following conditions were summarized in the 2004 RFFS:

e horizontal gradients in the US unit range between 0.003 and 0.005 feet/foot (ft/ft);
e horizontal gradients in the UUT unit range between 0.002 and 0.005 ft/ft;

¢ horizontal gradients in the US unit and the UUT unit are similar in both the eastern and
western portions of the Landfill and become steeper toward the Cocheco River, east of
the Landfill;

e the horizontal gradients in the LUI unit range between 0.002 and 0.004 ft/ft in the western
portion of the Landfill and between 0.01 and 0.02 ft/ft in the eastern portion of the
Landfill;

¢ the horizontal gradients within the three stratigraphic units are generally consistent

throughout the period of available data (1993 through 2002);
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SUMMARY OF HORIZONTAL HYDRAULIC GRADIENT DATA

TABLE 1-2

DOVER MUNICIPAL LANDFILL SUPERFUND SITE

DOVER, NEW HAMPSHIRE

Upper Sand Unit Oct-93  Dec-93  Apr-94 Aug-94 Jan-95 May-95 Sep-95 Nov-95 Mar-96 | Average
FEast side of landfill 0.005 0.004 0.005 0.005 0.004 0.004 0.005 0.005 0.005 0.005
West side of landfill 0.004 0.003 0.004 0.005 0.004 0.003 0.004 0.004 0.004 0.004
Upper Upper Interbedded Unit
East side of landfill 0.005 0.004 0.004 0.005 0.004 0.004 0.005 0.004 0.004 0.004
West side of landfill 0.003 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.003 0.003
Lower Upper Interbedded Unit
East side of landfill 0.01 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.02
West side of landfill 0.002 0.002 0.002 0.003 0.002 0.002 0.004 0.002 0.003 0.002
Notes:
1. Hydraulic gradients reported in feet/foot.

February 22, 2008 Page 53
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TABLE 1-3
SUMMARY OF GROUND WATER SEEPAGE VELOCITIES
DOVER MUNICIPAL LANDFILL SUPERFUND SITE

DOVER, NEW HAMPSHIRE

Upper Sand Unit Oct-93 Dec-93  Apr-94  Aug-9%4 Jan-95 May-95  Sep-95  Nov-95  Mar-96 | Average
East side of landfill 1.0 ft/day 0.8 ft/day 1.0 ft/day 0.8 ft/day 0.8 ft/day 0.8 ft/day 1.0 ft/day 1.0 ft/day 1.0 ft/day | 0.9 ft/day
West side of landfill 0.5 ft/day 0.4 ft/day 0.5 ft/day 0.6 ft/day 0.5 ft/day 0.4 ft/day 0.5 ft/day 0.5 ft/day 0.5 ft/day | 0.5 ft/day
Upper Upper Interbedded Unit

Fast side of landfill 04 ft/day 0.3 ft/day 04 ft/day 04 ft/day 0.3 ft/day 0.3 ft/day 0.4 ft/day 0.3 ft/day 0.3 ft/day | 0.3 ft/day
West side of landfill 02 ft/day 0.1{ft/day 0.1 ft/day 0.2 ft/day 0.2 ft/day 0.2 ft/day 0.2 ft/day 0.2 ft/day 0.2 ft/day | 0.2 ft/day
Lower Upper Interbedded Unit

Fast side of landfill 02 ft/day 0.3 ft/day 0.3 ft/day 0.3 ft/day 02 ft/day 0.3 ft/day 0.3 ft/day 0.3 ft/day 0.3 ft/day | 0.3 ft/day
West side of landfill 0.08ft/day 0.08ft/day 0.08ft/day 0.1 ft/day 0.08ft/day 0.08ft/day 0.2 ft/day 0.08ft/day 0.1 ft/day | 0.1 ft/day
Notes:

1. Hydraulic conductivities used in calculating seepage velocities obtained from pump test data in Pre-Design Report (Golder, February 1995).
2. Effective porosities used in calculating seepage velocities obtained from Pre-Design Report.

February 22, 2008
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TABLE 1-4
SUMMARY OF VERTICAL HYDRAULIC GRADIENT DATA
DOVER MUNICIPAL LANDFILL SUPERFUND SITE
DOVER, NEW HAMPSHIRE

Hydrogeologic Screen
Well Couplet Units Interval Oct-93  Dec-93  Apr-94 Aug-94 Jan-95 May-95 Sep-95 Nov-95 Mar-96
Fastern side of Site
SC-7US/SC-7UUI US/UuI 10-25/29-34 0.06 127 0.1 0.2 0.2 0.02 0.1 0.8 0.1
SC-7UUI/SC-7LUI UUL/LUI 29-34/56-61 0.4 02’ 0.5 0.3 0.4 0.04 0.3 -0.02 0.4
SC-15US/8C-15UUI US/UUL 27-32/37-42 0.09 02 0.1 02 02 0.1 0.09 0.1 0.04
SC-16US/SC-16UUI US/UUI 28-33/38-43 -0.02 0 -0.008 -0.02 0.006 -0.04 -0.03 0.007  -0.007
SC-17US/SC-17UUI US/UUL 20-25/30-35 0.05 117 0.05 0.04 0.06 0.06 0.04 0.05 0.05
MW-1035/MW-103U US/UUI 14-19/41.5-46.5 0.1 0.1 0.09 0.1 0.1 0.1 0.09 0.09 0.09
MW-1045/MW-104U US/UUI 15-20/31-36 0.08 0.09 0.06 0.08 0.07 0.07 0.07 0.05 0.04
EP-1S/EP-1L US/MUI 6-16/26-36 -0.02 0.02 -0.007 -0.02 0.007 0.002 0.002  -0.002 No Data
EP-1L/EP-1D MUI/LUI 26-36/50-60 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 No Data
EP-25/EP-2D MUI/LUI 16-26/26-36 0.3 0.5 0.5 04 0.5 0.5 0.4 0.5 0.05
Western side of site
SC-9US/MW-101U US/UUL  20-25/32.5-37.5  0.005 -0.02 -0.05 -0.002 -0.03 -0.03 0.002 -0.06 -0.04
SC-8US/SC-8UUIT US/UUL 9-14/33-38 -0.01 -0.01 -0.03 -0.008 -0.02 -0.02 -0.01 -0.08 0.01
SC-8UUI/SC-8LUI UULI/LUI 33-38/41-46 0.03 0.03 0.03 0.04 0.03 0.02 0.04 0.02 -0.1
SC-10US/SC-10UUI US/UUI 5-20/24-29 -0.05 -0.03 -0.05 -0.06 -0.04 -0.04 -0.09 -0.07 -0.06
SC-10UUI/SC-10LUI UULI/LUI 24-29/43-48 -0.01 0.02 0.01 0.003 0.02 0.03 -0.001 0.01 0.01
SC-11US/SC-11UUI US/UUI 4.5-9.5/16-21  -0.03 -0.009 -0.04 -0.04 -0.03 -0.02 0.04 -0.06  No Data
SC-12US/8C-120UI US/UUI 34-39/44-49 0.007 0.01 0.01 0.01 0.008 0.01 0.01 0.01 0.01
SC-18US/SC-18UUI US/UUI 14-19/24-29 -0.05 -0.04 -0.06 -0.05 -0.05 -0.04 -0.07 -0.07 -0.06
B-10WT/SB-10 US/LUI 1.7-11.6/54-64  -0.03 -0.02 -0.006 -0.04 NoData -0.02 -0.04 -0.03  No Data
SB-B1/SB-B2 US-UUI/MUL  5-15/34-44 -0.08 -0.06 -0.07 -02 Nodata -0.06 -0.1 -0.07  No Data
SB-B2/SB-B3 MUI/LUI 34-44/47-57 0.03 0.04 0.04 0.1 Nodata  0.05 0.03 0.05  No Data
SB-D1/SB-D2 US/LUI 5-15/50-60 -0.04 0.009 -0.01 -0.05 -0.01 -0.008 -0.05 -0.02 0.007
Notes:

1. Minus sign (-) denotes upward vertical gradient.
Well SC-7UUI pumping at 0.85 gallons per minute.
US = Upper sand unit.

UUI = Upper portion of upper interbedded unit.
MUI = Middle portion of upper interbedded unit.
LUI = Lower portion of upper interbedded unit.
Screen interval in feet below ground surface.

NN R W
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¢ the horizontal hydraulic gradients observed within the LUI unit in the eastern portion of
the Site are one order of magnitude greater than horizontal hydraulic gradients measured
in the three stratigraphic units elsewhere at the Site;

e the seepage velocities in the US unit range between 0.4 and 1.0 foot per day (ft/day);
¢ the seepage velocities in the UUI unit range between 0.1 and 0.4 ft/day;
e the seepage velocities in the LUT unit range between 0.08 and 0.3 ft/day;

e the horizontal hydraulic gradients are relatively consistent within each stratigraphic unit
over fime,

e vertical gradients were consistent throughout the period of data acquisition (1993 through
2002); however, in some instances the direction of vertical flow changed periodically;

¢ upward verfical gradients range between 0.001 and 0.09 ft/ft between the US and UUI
units to the south and southwest of the western portion of the Landfill;

e data suggest that shallow ground water downgradient of the western portion of the
Landfill is discharging to the forested wetlands between the Landfill and the Bellamy
Reservoir;

e downward vertical gradients range between 0.003 and 0.05 ft/ft between the UUT and LUI
units to the south of the western portion of the Landfill, although the direction of flow
was upward during several monitoring events;

e in the eastern portion of the Landfill, vertical flow is generally downward between both
the US and UUT units and the UUI and LUT units; and

e downward vertical gradients in the eastern portion of the Landfill range between 0.04 and
0.8 ft/ft. These data suggest a downward movement of ground water toward the Cocheco
River.

1.4.8.5 Surface W_ater Flow. Features

Surface water features in the vicinity of the Site include the perimeter ditch, the drainage
swale, the Cocheco River, and the Bellamy Reservoir. These features are shown on
Figure 1-5. A surface water divide between the Bellamy Reservoir drainage basin (to the

south) and the Cocheco River drainage basin (to the east) trends northwest to southeast and
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generally bisects the western portion of the Landfill. However, the perimeter ditch intercepts
shallow ground water and surface water runoff from the Landfill and diverts it to the Cocheco
River via the drainage swale. In addition, forested wetlands are located to the north,
northwest, west, south, and southeast of the Landfill. The general direction of surface water
drainage within these wetland areas, as characterized during the 1995 Golder PDI, are
indicated on Figure 1-4 (Figure 2-7 and Sections 2.3.3 [page 24] and 2.3.5 [page 30] of
Golder February 1995 PDI report).

1.4.9 Current Ground Water Quality Conditions
1.49.1 Overview

Since the 1991 ROD was issued, ground water monitoring events have been performed in
1993 (five events) and semi-annually during the period of 1994 through 2006 in accordance
with the EMP. See Section 1.4.4 for a summary of wells monitored under the EMP program.

Samples collected during the EMP events have been analyzed for field parameters and VOCs.
Analysis of semi-volatile organic compounds (SVOCs) has been performed biannually (in
1995, 1997, 1999, and 2001). From 1993 to 1999, EMP samples were also analyzed for a
number of inorganic constituents, including arsenic, calcium, iron, manganese, magnesium,
potassium, and sodium. Starting in 2000, the suite of inorganic parameters was reduced to
total and dissolved arsenic, iron, and manganese. Samples from the additional wells
monitored concurrently with the EMP wells and the sentinel wells have been analyzed for
VOCs, field parameters, and samples from certain wells (i.e., wells within the Landfill and
along the Landfill toe) have also been analyzed for total and dissolved iron, arsenic, and

manganese.

The historical EMP data indicate that the leachate plume generated by the Landfill 1s

characterized by the following conditions:

& reducing geochemical conditions (i.e., below 1 milligram per liter [mg/L] of dissoived
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oxygen [DO});

s clevated concentrations (several thousand to tens of thousands pg/L) of dissolved iron
and manganese;

e elevated concentrations (tens to several hundred pg/L) of dissolved arsenic, with the
higher concentrations detected downgradient of the oldest (eastern) portion of the
Landfill;

e specific conductivity values typically above 1 milli-Siemen per centimeter (S/cm);

e generally low concentrations (tens to several hundreds of pg/L) of petroleum VOCs,
including BTEX;

e very low concentrations (single digit to several tens of pg/L) of chlorinated hydrocarbons,
most frequently including PCE, TCE, ¢DCE, and VC; and

e localized presence (typically near the most recently filled portion of the Landfilly of THF,
MIBK, and MEK at concentrations ranging from tens to severai thousand pg/L (typically
the higher concentrations are THF alone). '

The sections that follow provide a brief summary of current ground water conditions in the
interior and at the toe of the Landfill because an updated discussion of conditions in these
areas is relevant to the SC remedy evaluation. Tables that summarize the histonical ground

water quality results for the individual wells at the Site are included in Appendix B.
1.4.9.2  Delineation of Ground Water Impacts
1.4.9.2.1 Landfill Interior

Additional information related to the magnitude and distribution of ground water impacts
within the interior of the Landfill was obtained during the Northwest Landfill and the Axr
Sparging Trench PDIs. During these investigations, ground water was collected utilizing
direct push, discrete sampling methods and not from standard monitoring wells; therefore,
results were not compared to ICLs. Results were used instead to identify the general extent

of impacts to ground water.

Phase I Northwest Landfill PDI investigation activities identified an area within the north
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portion of the Landfill that contained elevated concentrations of VOCs. This area was
observed to extend to the northeast and discharge to the north perimeter ditch approximately
450 feet west of the culvert at EMP surface water sampling Station SW-E, The area of VOC
impacts was observed to be roughly eliiptical in shape and comprised of two roughly
coincident hotspots, representing different suites of constituents. Figure 3B from the
Northwest Landfill Summary Report depicting these hotspots is included in Appendix C.

The smaller hotspot was located closer to the ditch and was characterized by.elevated
concentrations of PCE, TCE, ¢DCE, and VC. The second hotspot appeared to extend over a
larger area; consists primarily of toluene, MEK, MIBK, and methylene chloride; and extends
farther south into the Landfill. Figure 6 of the Northwest Landfill Summary Report (included
in Appendix C) presents the laboratory results for these four compounds identified in the
second hotspot. The suite of VOCs that were detected within these coincident hotspots is
similar to the suite of VOCs detected in surface water samples collected from the north
portion of the perimeter ditch (see Section 1.4.7). Concentrations of chlorinated ethenes were
identified up to hundreds of thousands pg/L, toluene was identified in the tens of thousands
ug/L, aromatic hydrocarbons were identified in the hundreds to thousands ug/l., and THF
was identified up to thousands pg/L (Table 8 of the Phase I PDI Northwest Landfill Summary
Report, Geolnsight 2006).

The VOCs appeared to be primarily located in shallow ground water within the Study Area
and not in deeper ground water. These data suggest that at the perimeter ditch, the VOCs
discharge to surface water via horizontal migration of shallow ground water, as opposed to
the vertical upward migration of deeper ground water. Deeper impacts to ground water in the
UUT unit appeared to be located to the south of the shallow hotspot (see Figures 5A, 5B, 5C,
and 5D in NW Landfill Summary Report, December 2006 included in Appendix C).

Phase I Air Sparge Trench PDI investigation activities further delineated impacts to ground
water within the footprint of the Landfill. As described in Section 1.4.6 of this report, ground
water samples were collected from vertical profiles at 33 locations distributed across the

entire Landfill, with the exception of the Northwest Landfill hotspot area. Laboratory
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analvtical data are summarized in Table 1-5.

Impacts to ground water were identified by the Trench PDI primarily in the western portion

of the Landfill, just south of the Northwest Landfill hotspot described above. Additional

impacted hotspots were not identified during the Trench PDI Phase I activities. The
dissolved plume of impacts is characterized by elevated concentrations (i.e., above ICLs) of
benzene, VC, and THF in the hundreds to thousands pg/L. Data collected during Phase I of
the Air Sparge Trench PDI for benzene, VC, and THF are illustrated on Figures 1-9A, 1-9B,
and 1-9C, respectively. The suite of VOCs detected within the plume on the western side of
the Landfill was similar to the suite of VOCs detected in the Northwest Landfill hotspot.
Within the area investigated by XDD, the highest concentrations of COCs were identified in
borings GW-29, GW-30, GW-32, and GW-33 located in the western lobe of the Landfill.
The highest concentrations of benzene, VC, and THF in these four borings were 63 pg/L.
(GW-30), 9 pg/L. (GW-33), and 5,500 ug/L (GW-32), respectively.

THEF impacts to ground water are primarily located in the western lobe of the Landfill. VC-

and benzene-impacted ground water was present in isolated areas across the Landfill;

however, the magnitudes of these impacts were comparatively much lower than the THF

impacts on the western side of the Landfill (typically below 100 ug/L as compared to levels

i

of THF of 1,000 ug/L or more) and did not indicate the presence of other hotspots. One area
of elevated VC concentrations was identified at location GW-21 where the concentration of
VC was measured at 440 ug/L between 28 and 30 feet BGS. Data from other locations
evaluated in the interior of the Landfill that generally indicated VC concentrations in the tens
of ug/L in ground water included locations GW-8, GW-9, GW-16, GW-19, and GW-27.
Concentrations of benzene in ground water were typically detected at single digits to tens of
ug/L across the Landfill. During the Air Sparge Trench PDI, locations where the
concentration of benzene was between 100 and 130 ug/L included GW-04, GW-05, GW-06,
GW-13. These locations were in the southern portion of the eastern lobe of the Landfill and,
except for GW-13, were located at the Landfill toe (see Section 1.4.9.2.2 for a discussion of

ground water quality at the Landfill toe).
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TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 1 of 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth Dibromo-
Below Ethyl- Total cis-1,2- Vinyl Tetrahydro- 4-Methyl 2- Methylene- Bromo- Chloro- Chloro- chloro-
Boring Grade (ft) Benzene  benzene  Toluene Xylenes PCE TCE DCE Chloride  Acetone furan 2-Butanone  Pentanone Chloride 1,1,1-TCA  1,1-DCA 1,1-DCE 1,2-DCA  methane  methane form methane
GW-01
08-10 5 1U 0.4J 3U 1U 1U 0.4J 2U 5 15 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
18-20 18 2 06J 3U 1U 1U 1U 2 5U 6 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
23-25 42 38 4 40 1U 1 6 6 3J 3J 5U 5U 24 1U 1U 1U 1U 2u 2U 1U 1U
28-30 16 38 1 2 1U 1U 3 9 4J 1 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
33-35 6 12 06J 1J 1U 06J 7 8 3J 24 5U 5U 5U 1U 064 1U 1 2U 2U 1U 1U
38-40 1U 1U 1U 3u 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
48-50 054 1U 1U 3U 1U 1U 1U 2U 23 5U 4J 5U 5U 1U 1u 1uU 1U 2U 2U 1U 1U
GW-02
08-10 2 1U 1U 3U 1U 1U 1U 2U T 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
18-20 11 1U 1U 2J 1U 1U 1U 2U 6 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
23-25 38 1U 044 3uU 1U 1U 1U 4 6 44 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 57 50 56 84 1U 6 5 10 12 4J 5U 5U 13 1U 1U 1U 1U 2U 2U 1U 1U
33-35 33 56 4 110 1U 2 " 20 4J 26 5U 5U 5U 1U 09J 1U 2 2V 2U 1U 1U
38-40 22 63 4 120 1U 08J 1" 24 5U 62 5U 5U 5U 1U 2 1U 3 2V 2U 1U 1U
48-50 1U 1U 1U 3U 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
58-60 1u 1U 1U 3uU 1U 1U 1U 2U 5U 5U 5U 5U 5U 11U 1U 1U 1U 2U 2U 1U 1U
GW-03
08-10 3 1U 0.4J 06J 1U 1U 1 3 s 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
18-20 3 08J 1 3 1U 1U 1U 05J 6 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
23-25 5 3 09J 7 1U 1U 1U 2U 7 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 12 4 064 1J 1U 1U 05J 8 8 5J 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
33-35 57 39 66 130 1U 1U 12 18 5 8 5U 5U 1J 1U 1U 1U 1U 2V 2U 1U 1U
38-40 57 71 7 220 1U 4 17 27 17 49 5U 5U 0.4J 1U 1 1U 1U 2U 2U 1U 1U
48-50 1 2 2 24 1U 1U 0.4J 14 5U 3J 5U 5U 5U 1U 1u 1uU 1U 2U 2U 1U 1U
58-60 1U 1U 1U 3u 1U 1U 1U 2U 5U 5uU 5U 5U 5U 1U 1U 11U 1U 2u 2U 1U 1U
GW-04
08-10 5 1U 1 28 1U 1U 1U 2U 5J 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
18-20 10 4 054 36 1U 1U 1U 2U 9 s5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
23-25 14 13 1U 22 1U 1U 1U 2U 7 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
28-30 39 1U 06J 3u 1U 1U 1U 3 3J 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
33-35 130 23 6 48 1U 1U 1U 16 5U 8 5U 5U 08J 1U 0.7J 1U 2 2U 2U 1U 1U
38-40 71 89 8 260 1U 1 4 15 5U 7 5U 5U 05J 1U 1u 1uU 2 2U 2U 1U 1U
48-50 21 57 2 270 1U 1U 4 20 9 29 5U 5U 5U 1U 5 11U 1U 2u 2U 1U 1U
58-60 1U 1U 2 3U 1U 1U 1U 2U 34 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
GW-05
08-10 26 1U 084 140 1U 1U 1U 6 5U 10 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
18-20 10 1U 03J 63 1U 1U 1U 2U 4J 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
23-25 24 14 1 86 1U 1U 1U 09J 5J 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
28-30 76 74 2 260 1U 1U 1U 3 7 5U 5U 5U 5U 1U 08J 1U 1U 2V 2U 1U 1U
33-35 85 67 8 230 1U 2 2 15 6 12 5U 6 8 1U 2 1U 2 2U 2U 1U 1U
38-40 100 62 8 220 1U 6 10 23 8 12 5U 5U 15 11U 2 1U 3 2U 2U 1U 1U
48-50 40 32 2 8 1U 1U 06J 7 6 60 5U 5U 054 1U 3 1U 2 2U 2U 1U 1U
58-60 6 1 1 3uU 1U 1U 2 11 5U 15 5U 4J 5J 1U 2 1U 03J 2U 2U 1U 1U
ICL (ug/L): 5 700 1,000 10,000 5 5 70 2 700 154 200 350 5 200 81 7 5 10 3 - -
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TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 1 of 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth Dibromo-
Below Ethyl- Total cis-1,2- Vinyl Tetrahydro- 4-Methyl 2- Methylene- Bromo- Chloro- Chloro- chloro-
Boring Grade (ft) Benzene  benzene  Toluene Xylenes PCE TCE DCE Chloride  Acetone furan 2-Butanone  Pentanone Chloride 1,1,1-TCA  1,1-DCA 1,1-DCE 1,2-DCA  methane  methane form methane
GW-06
08-10 10 2 0.4J 24 1U 1U 1U 2U 22 36 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
18-20 130 180 4 790 1U 1U 1U 2U 5U 45 5U 5U 06J 1U 1U 1U 1U 2u 2U 1U 1U
23-25 50 67 2 470 1U 1U 1U 15 18 4J 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
28-30 28 13 09J 220 1U 1U 1U 20 16 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
33-35 55 64 4 220 1U 1U 1U 2U 21 52 5U 5U 04J 1U 1U 1U 1U 2U 2U 1U 1U
38-40 13 07J 1U 3U 1U 1U 06J 2U 13 25 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
48-50 24 07J 044 06J 1U 1U 6 ‘d 17 72 5U 5U 3J 1U 1 1u 1U 2U 2U 1U 1U
58-60 26 2 2 7 1U 1U 25 55 12 110 5U 5U 6 1u 8 11U 4 2U 2U 1U 1U
GW-07
08-10 10 5 0.4J 28 1U 1U 0.7J 2U 15 36 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
18-20 8 1U 1U 3U 1U 1U 1U 2U 20 53 5U 5U 5U 1U 1U 1U 1U 2uJ 2Ud 1U 1U
23-25 12 1U 03J 3u 1U 1U 1U 2U 6 10 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 65 23 2 190 1U 1U 05J 2U 18 10 2J 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
33-35 27 44 1 130 1U 1U 1U 2U 8 55 2J 5U 5U 1U 06J 1U 08J 2V 2U 1U 1U
38-40 9 054 034J 3U 1U 1U 1 1J 6 33 5U 5U 5U 1U 04J 1U 07J 2U 2U 1U 1U
48-50 20 5 3 22 1U 1U 8 15 4J 83 5U 77 1J 11U 2 1U 1U 2U 2U 1U 1U
58-60 9 6 3 5 1U 1U 6 45 8 M 5U 5U 4J 1U 7 1U 1U 2U 2U 1U 1U
GW-08
18-20 3 5 4 16 1U 1U 05J 2U 6 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
23-25 5 1U 1U 3uU 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 84 95 4 10 1U 1U 1U 12 12 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
33-35 47 42 20 110 2 2 4 7 13 5U 5U 5U 3J 1U 1U 1U 1U 2V 2U 1U 1U
38-40 12J 39J 14 314 1U 1U 2J 8J 16 J 74 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
48-50 10 20 2 15 3 06J 5 12 7 5U 5U 5U 0.4JB 1U 1u 1uU 1U 2U 2U 1U 1U
58-60 1U 1U 03J 3U 2 1U 1U 2U 12 5uU 5U 5U 5U 1U 1U 11U 1U 2u 2U 084J 1U
GW-09
08-10 28 1U 0.4 270 1U 1U 1U 2U 6 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
18-20 3 1U 08J 460 1U 1U 1U 2U 1 s5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
23-25 3 1U 0.4J 33 1U 1U 1U 2U 7 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
28-30 10 3 06J 33 1U 1U 1U 2U 8 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
33-35 34 22 094J 96 1U 1U 1U 2U 8 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
38-40 19 07J 1U 14 1U 1U 0.4J 2U 8 5U 5U 5U 5U 1U 1u 1uU 1U 2U 2U 1U 1U
48-50 40 99 3 330 1U 1 6 19 12 64 5U 5U 08J 1U 2 11U 1U 2u 2U 1U 1U
58-60 8 12 8 51 1U 1U 1U 2U 4J 12 5U 5U 05J 1U 1 1U 1U 2U 2U 1U 1U
GW-10
18-20 43 38 79 49 1U 1U 06J 2U 140 150 100 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
23-25 16 1U 06J 17 1U 1U 1U 2U 8 6 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 70 18 2 130 1U 1U 06J 2U 19 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
33-35 56 17 3 210 1U 1U 1 25 6 3J 5U 5U 1U 1 1U 1U 2V 2U 1U 1U
38-40 35 3 084 8 1U 1U 1 4 22 9 3J 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
48-50 36 1J 1 24 1U 09J 6 22 12 100 5U 5U 1J 11U 2 1U 1U 2U 2U 1U 1U
ICL (ug/L): 5 700 1,000 10,000 5 5 70 2 700 154 200 350 5 200 81 7 5 10 3 - -
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TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 1 of 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth Dibromo-
Below Ethyl- Total cis-1,2- Vinyl Tetrahydro- 4-Methyl 2- Methylene- Bromo- Chloro- Chloro- chloro-
Boring Grade (ft) Benzene  benzene  Toluene Xylenes PCE TCE DCE Chloride  Acetone furan 2-Butanone  Pentanone Chloride 1,1,1-TCA  1,1-DCA 1,1-DCE 1,2-DCA  methane  methane form methane
GW-11
08-10 3 1U 1U 3 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
18-20 8 1U 1uU 3u 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
23-25 32 81J 1u 180J 1U 1U 1U 2U 5U s5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
28-30 33 30 2 29 1U 1U 2 2J 12 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
33-35 1 1U 1U 3U 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
38-40 3 07J 034 3U 1U 1U 06J 2J g 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
48-50 1ud 1UJ 1UJ 3ud 1Ud 1UJ 1Ud 2W 5UJ 5UJ 5UJ 5ud 5UJ 1UJ 1UJ 11Ul 1Ud 2W 2uUJ 1Ud 1Ud
58-60 1U 1U 1U 3u 1U 1U 1U 2U 5U 5uU 5U 5U 5U 1U 1U 11U 1U 2u 2U 1U 1U
GwW-12
08-10 3 1U 1U 3uU 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
18-20 5 1U 094 1500 1U 1U 1U 2U 5 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
23-25 3 1U 1U 35 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 5 1 084 16 1U 1U 1U 1J 6 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
33-35 6 1U 1U 3V 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
38-40 29 61 2 180 1U 1U 0.8J 4 8 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
48-50 20 40 3 86 1U 1U 5 12 6 40 5U 5U 5U 11U 1 1U 1J 2U 2U 1U 1U
GW-13
18-20 130 1U 2 350 1U 1U 1U 2U 12 6 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 8 1U 8 110 1U 1U 1U 2U 8 5U 5U 5U 5U 1U 14 1U 1U 2U 2U 1U 1U
33-35 11 1U 7 160 05J 1U 1U 2U 10 5U 5U 5U 07J 1U 1U 1U 1U 2U 2U 1U 1U
38-40 29 28J 9 190 J 1U 1U 1U 2U 1" 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
43-45 16 26 3 110 1U 1U 1U 2 10 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
58-60 43 78 20 430 2U 2U 2U 4U 35 30 6J 1ou 4J 2U 2 2U 2U 4U 4U 2U 2U
GW-14
18-20 40 49 1 70 1U 1U 1U 0.4J 8 7 5U 5U 5U 1U 1U 11U 1U 2u 2U 1U 1U
23-25 46 1U 1 400 1U 1U 1U 2U 1 5uU 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 30 2 074 200 1U 1U 1U 06J 6 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
33-35 21 1 1 240 1U 1U 1U 06J 4J 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
38-40 14 1U 0.8J 170 1U 1U 04J 08J 1 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
48-50 20 19 1 44 1U 1U 1U 3 10 40 2J 5U 04J 1U 2 1U 2 2U 2U 1U 1U
GW-15
08-10 1U 1U 1U 3U 1U 1U 1U 2U 5B 5U 5U 5U 5U 1U 1u 1uU 1U 2U 2U 1U 1U
18-20 4 1U 0.4J 3u 1U 1U 1U 2U 4.JB 5U 5U 5U 5U 1U 1U 11U 1U 2u 2U 1U 1U
23-25 8 1U 1U 76 1U 1U 1U 2U 5U 5uU 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 5 1U 074 38 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
33-35 24 8 1u 24 1U 1U 1U 2U 4J s5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
38-40 7 1U 1U 1J 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
48-50 1U 1U 1U 3U 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
58-60 1U 1U 1U 14 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
ICL (ug/L): 5 700 1,000 10,000 5 5 70 2 700 154 200 350 5 200 81 7 5 10 3 - -
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TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 1 of 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth Dibromo-
Below Ethyl- Total cis-1,2- Vinyl Tetrahydro- 4-Methyl 2- Methylene- Bromo- Chloro- Chloro- chloro-
Boring Grade (ft) Benzene  benzene  Toluene Xylenes PCE TCE DCE Chloride  Acetone furan 2-Butanone  Pentanone Chloride 1,1,1-TCA  1,1-DCA 1,1-DCE 1,2-DCA  methane  methane form methane
GW-16
18-20 2 1U 1U 25 1U 1U 1U 2U 6 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
23-25 5 1U 034 7 1U 1U 1U 2U 9 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
28-30 10 1U 1u 62 1U 1U 1U 2U 5UJ s5ud 5UJ s5ud 5U 1U 1U 1U 1UJ 2W 2U 1ud 10
33-35 7 1U 0.4J 4 1U 1U 1U 2U 3J 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
38-40 5 1U 1U 1" 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
48-50 38 160 16 700 1U 1U 28 32 6 93 8B 2J 5U 5U 1U 1 1U 4 2U 2U 1U 1U
58-60 29 140 10 700 1U 1U 42 48 10 180 B 3J 5U 14J 1U 4 1U 4 2U 2U 1U 1U
68-70 2 1U 0.4J 4 1U 1U 054 2U 3J 178 5U 5U 5U 1U 1U 11U 1U 2u 2U 1U 1U
GW-17
18-20 24 59 054 1100 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 20 1U 09J 760 1U 1U 1U 2U 8B 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
33-35 12 1U 04J 110 1U 1U 1U 2U 8B 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
38-40 17 1U 054 85 1U 1U 1U 2U 5J 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
43-45 13 1U 06J 240 1U 1U 1U 2U 5U 8 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
GW-18
08-10 5 1U 0.4J 150 1U 1U 1U 2U 5U 5U 5U 5U 5U 11U 1U 1U 1U 2U 2U 1U 1U
18-20 iy 1U 1U 70 1U 1U 1U 2U 5B 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
23-25 30 1U 074 290 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 17 3 1U 23 1U 1U 1U 2U 8B 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
33-35 1u 1U 1U 33U 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2UJ 2U 1U 1U
38-40 1U 1U 1U 1J 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
48-50 1U 1U 054 3V 1U 1U 1U 2U 5B 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
GwW-19
08-10 5 1U 044 24 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1u 1uU 1U 2U 2U 1U 1U
18-20 15 1U 1U 33 1U 1U 1U 2U 5U 5uU 5U 5U 5U 1U 1U 11U 1U 2u 2U 1U 1U
23-25 10 1U 1U 3 1U 1U 1U 2U 6 5uU 5U 5U 5U 1U 1U 1U 1U 2UJ 2U 1U 1U
28-30 29 50 4 610 1U 1U 05J 2U 13 32 5U 5U 04J 1U 2 1U 1U 2u 2U 1U 1U
33-35 18 110 20 290 1U 08J 86 34 12 130 5U 5U 24 1U 2 1U 3 2u 2U 1U 1U
38-40 5 23 5 34 1U 1U 15 16 10 220 5U 5U 05J 1U 2 1U 1U 2u 2U 1U 1U
GW-20
18-20 26 1U 1 460 1U 1U 05J 2U 10 5U 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
23-25 17 40 1 720 1U 1U 1U 2U 12 5U 5U 5U 5U 1U 1u 1uU 1U 2U 2U 1U 1U
28-30 21 1U 054 65 1U 1U 1U 2U 14B 5U 5U 5U 5U 1U 1U 11U 1U 2u 2U 1U 1U
33-35 29 45 3 630 1U 1U 1U 2U 8B 5uU 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
38-40 26 71 5 550 1U 1U 1U 2U 15 32 5U 5U 05J 1U 3 1U 1U 2u 2U 1U 1U
GWw-21
18-20 14 130J 3 530J 1U 1U 1U 2U 1" 25 5U 5U 5U 1U 2 1U 1U 2U 2U 1U 1U
28-30 24 160 160 970 E 1U 10 89 440 E 12 38 8 2J 5U 1U 1U 2 1U 2V 2U 1U 1U
33-35 17 190 120 770 1U 1U 1U 2U 7 20 4J 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
38-40 8 27 2 310 1U 1U 1U 2U 14 5U 3J 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
48-50 12 100 3 650 1U 1U 1U 2U 14 54 5U 5U 5U 11U 1U 1U 1U 2U 2U 1U 1U
ICL (ug/L): 5 700 1,000 10,000 5 5 70 2 700 154 200 350 5 200 81 7 5 10 3 - -

Concentrations reported in ug/L (ppb). Page 4 of 13




TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 1 of 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth Dibromo-
Below Ethyl- Total cis-1,2- Vinyl Tetrahydro- 4-Methyl 2- Methylene- Bromo- Chloro- Chloro- chloro-
Boring Grade (ft) Benzene  benzene  Toluene Xylenes PCE TCE DCE Chloride  Acetone furan 2-Butanone  Pentanone Chloride 1,1,1-TCA  1,1-DCA 1,1-DCE 1,2-DCA  methane  methane form methane
Gw-22
08-10 16 1U 0.4J 52 1U 1U 1U 2U 5U 5uU 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
18-20 9 1U 1U 1J 1U 1U 1U 2U 5U 5U 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
23-25 10 1U 1u 110 1U 1U 1U 2U 5U s5uU 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
28-30* 20 100 2 690 1U 1U 1 2U 4J 18 5U 5U 09J 1U 0.7J 1U 1 2u 2U 1U 1U
33-35 4 11 2 3J 1U 1U 6 8 9B 13 5U 5U 07J 1U 1J 1U 1U 2U 2U 1U 1U
GW-23
18-20 5 1U 2 280 1U 1U 1U 2U 7B 5U 5U 5U 5U 1U 1u 1uU 1U 2U 2U 1U 1U
23-25 16 130 2 2100 1U 1U 1U 2U 8B 3J 5U 5U 5U 1U 084J 11U 1U 2u 2U 1U 1U
28-30 24 240 260 980 1U 1U 074 2U T 1900 5U 12 2J8 1U 4 1U 4 2U 2U 1U 1U
33-35 16 130 460 510 1U 1U 1 5 s 770 5U 5U 2JB 1U 14 1U 6 2U 2U 1U 1U
Gw-24
18-20 37 120 120 120 1U 1U 1U 2U 54 62 86 110 5U 1U 06J 1U 1 2U 2U 1U 1U
GW-25
18-20 22 29 1 330 1U 1U 1U 2U 13 44 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
28-30 18 1U 084 200 1U 1U 1U 2U 1" 89 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
33-35 35 14 4 380 1U 1U 1U 2U 32 500 6 5U 054 11U 1U 1U 1U 2U 2U 1U 1U
38-40 38 38 3 570 1U 1U 06J 2U 18 430 5U 5U 5U 1U 1 1U 1U 2U 2U 1U 1U
43-45 27 1U 2 750 1U 1U 1 2U 24 620 5U 5U 5U 1U 2 1U 1U 2U 2U 1U 1U
48-50 23 140 9B 680 1U 1U 4 2U 188 1600 5U 5U 0.6JB 1U 2 1U 1U 2U 2U 1U 1U
GW-26
08-10 09J 06J 084 1J 1U 1U 1U 2U 15 5U 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
18-20 24 1U 074 110J 1U 1U 1U 2U 27 180 J 5U 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
23-25 21 28 92 140 1U 1U 1U 12 32 500 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 15 1U 2 360 1U 1U 1U 2U 28 390 5U 5U 5U 1U 1u 1uU 1U 2U 2U 1U 1U
33-35 33 1U 2 280 1U 1U 1U 2U 10 480 5U 5U 5U 1U 1U 11U 1U 2u 2U 1U 1U
38-40 50 1U 2 350 1U 1U 1U 2U 19 1600 J 5UJ s5ud 5U 1U 1U 1U 1UJ 2UJ 2Ud 1U 1U
48-50 13 27 4 91 1U 1U 05J 2U 6 790 5U 5U 5U 1U 06J 1U 1U 2U 2U 1U 1U
GwW-27
18-20 27 400 0.8J 1700 1U 1U 04J 2U 1 30 5U 5U 04J 1U 3 1U 1U 2u 2U 1U 1U
23-25 23 120 1 830 1U 1U 1U 2U 18 150 5U 5U 0s8J 1U 8 1U 1U 2U 2U 1U 1U
28-30 4 12 2 5 1U 06J 20 33 8 14 5U 5U 06J 1U 4 1U 1U 2U 2U 1U 1U
33-35 1U 044 074 3U 1U 1U 30 13 4J 5U 5U 5U 5U 1U 2 1uU 1U 2U 2U 1U 1U
GW-28
18-20 16 67 2 950 1U 1U 1U 2U 16 16 3J 5U 5U 1U 2 1U 1U 2U 2U 1U 1U
38-40 14 300 13 1100 1U 1U 06J 2U 21 1100 5U 5U 5U 1U 2 1U 1U 2u 2U 1U 1U
GwW-29
18-20 17 54 2 510 1U 1U 1U 2U 5 71 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 53 110 12 590 1U 1U 1U 2U 8 69 3J 5U 07J 1U 1U 1U 1U 2V 2U 1U 1U
38-40 25 1U 2 660 1U 1U 1U 2U 9 50 2J 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
43-45 22 120 8 830 1U 1U 1U 2U 10 41 3J 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
48-50 16 83 108 540 1U 1U 1 2U 198 240 3J 5U 0.8JB 11U 054 1U 1U 2U 2U 1U 1U
53-55 16 94 350 530 1U 1U 08J 2U 130 710 28 5U 0.4J 1U 074 1U 5 2U 2U 1U 1U
58-60 7 71 29B 380 1U 2 3 2U 308 110 6 170 0.9JB 1U 054 1U 1 2U 2U 1U 1U
ICL (ug/L): 5 700 1,000 10,000 5 5 70 2 700 154 200 350 5 200 81 7 5 10 3 - -

Concentrations reported in ug/L (ppb). Page 5of 13




TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 1 of 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth Dibromo-
Below Ethyl- Total cis-1,2- Vinyl Tetrahydro- 4-Methyl 2- Methylene- Bromo- Chloro- Chloro- chloro-
Boring Grade (ft) Benzene  benzene  Toluene Xylenes PCE TCE DCE Chloride  Acetone furan 2-Butanone  Pentanone Chloride 1,1,1-TCA  1,1-DCA 1,1-DCE 1,2-DCA  methane  methane form methane
GW-30
18-20 23 1U 1 260 J 1U 1U 1U 2U 9 100 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 32 19 3 250 1U 1U 1U 2U 33 530 5U 5U 5U 1U 1U 1U 1U 2u 2U 1U 1U
33-35 63 1U 3 320 1U 1U 1U 2U 36 1400 5U 5U 5U 1U 06J 1U 1U 2U 2U 1U 1U
38-40 40 77 4 420 1U 1U 1U 2U 10 2000 5U 5U 5U 1U 08J 1U 05J 2u 2U 1U 1U
43-45 32 2 3 84 1U 1U 04J 2U 47 22 13 15 5U 1U 1 1U 1U 2U 2U 1U 1U
48-50 14 10 2 40 1U 1U 05J 2U 17 420 5U 5U 054 1U 2 1U 08J 2U 2U 1U 1U
GW-31
28-30 12 230 14 850 1U 1U 074 2U 13 25 5U 5U 5U 1U 1U 11U 1U 2u 2U 1U 1U
33-35 12 22 3 560 1U 1U 1U 2U 17 360 5U 5U 5U 1U 2 1U 1U 2U 2U 1U 1U
GW-32
18-20 26 23 2 33 1U 1U 1U 2U 9 22 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
28-30 17 38 4 520 1U 1U 1U 2U 6 61 5U 5U 5U 1U 1U 1U 1U 2U 2U 1U 1U
38-40 50 24 37 170 1U 1U 1U 2U 49 450 4J 5U 5U 1U 1U 1U 1U 2V 2U 1U 1U
43-45 24 170 10 540 1U 1U 05J 2U 31 3200 5U 5U 2J 1U 2 1U 1U 2V 2U 1U 1U
53-55 19 98 10 350 1U 1U 0.4J 2U 61 5500 5U 5U 09J 1U 1 1U 1U 2U 2U 1U 1U
63-65 1u 054 1U 14 1U 1U 1U 054 8 25 5U 4J 5U 11U 1U 1U 1U 2U 2U 1U 1U
GW-33
28-30 49 62 22B 120 1U 1U 1U 2U 278 720 5U 5U 0.6JB 1U 1U 1U 1U 2U 2U 1U 1U
33-35 29 1U 10 470 1U 1U 1U 2U 14 110 5U 5U 5U 1U 1 1U 1U 2U 2U 1U 1U
38-40 37 190 1B 960 1U 1U 1U 2U 248B 1800 5U 5U 8B 1U 3 1U 1U 2U 2U 1U 1U
43-45 27 360 17 1200 1U 1U 1U 2U 37 4100 5U 5U 1B 1U 5 1U 1U 2V 2U 1U 1U
48-50 3 13 8 25 1U 1U 16 9 14 980 5U 140 09J 1U 14 1U 1U 2U 2U 1U 1U
ICL (ug/L): 5 700 1,000 10,000 5 5 70 2 700 154 200 350 5 200 81 7 5 10 3 - -

Concentrations reported in ug/L (ppb). Page 6 of 13




TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 2 0f 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth cis-1,3-  trans-1,3- 1,1,2,2- 1,24- 1,3,5- Diehlorg.
Below Bromo- Carbon Chloro- Chloro- 1,2-Dichloro- 1,1,2-Trichloro- Dichloro- Dichloro-  Tetrachloro- 2- 1,2-Dichloro- Trimethyl- Trimethyl- 1,4 Dichloro- 4-lsopropyl-  9ifluoro-  1555r0pv1.  Naphth-  n-Propyl-
Boring Grade (ft) form  Disulfide Styrene ethane benzene propane ethane propene  propene ethane Hexanone benzene benzene benzene benzene toluene methane benzene alene benzene
GW-01
08-10 1U 1U 1U 2U 5 1uU 1U 1U 1U 1U SuU oeJ 1U 1U 2 1ud 2U 3 2B 1
18-20 1uU 1u 1U 2U 29 1uU 1U 1uU 1U 1u 5U 1 06J 1u 6 1U 2U 10 2B 09J
23-25 1u 1U 1U 2U 14 1 1u 1U 1U 1U 5U 09J 7 9 6 08dJ 1d 34 5 3
28-30 1U 1 1U 2U 7 1U 1U 1U 1U 1U 5U 1J 1 5 4 06J 074 1 3B 2
33-35 1uU 1uU 1U 2U 1U 1 1U 1U 1U 1U s5uU 1U 1uU 064 1U 1U 2U 10 1U 1U
38-40 1u 1U 1U 2U 1U 1uU 1U 1U 1u 1U 5U 1U 1uU 1U 1U 1U 2U 1uU 1U 1U
48-50 1U 08J 1U 2U 0.4J 1U 1U 1U 1U 1U 5U 1U 1U 1U 1U 1U 2U 1U 1U 1U
GW-02
08-10 1U 06J 1U 2U 8 1U 1U 1UJ 1U 1U 5U 1U 04J 1Ud 2 1ud 2U 1J 1U 1U
18-20 1U 1U 1U 2U 44 1U 1U 1U 1U 1U 5U 1 2 1U 8 1U 2U 3 1U 06J
23-25 1u 1 1U 2U 28 1uU 1U 1U 1U 1U 5U 09J 064J 1U 5 1uU 08J 2 044 1U
28-30 1U 1U 1U 2U 14 1U 1U 1U 1U 1U 5U 08J 69 16 6 1 2J M 7 6
33-35 1uU 08J 1U 2U 5 2 1U 1U 1U 1U s5uU 08J 17 5 3 1 0s8J 33 2 2
38-40 1u 1uU 1U 2U 2 2 1U 1U 1u 1U 5U 1 12 4 1 04J 2U 17 084J 2
48-50 1U 1U 1U 2U 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U 1U 1U 2U 1U 1U 1U
58-60 1U 1U 1U 2U 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U 1U 1U 2U 1U 1U 1U
GW-03
08-10 1U 08J 1U 2U 7 1uU 1U 1U 1U 1U SuU 1 1U 1U 3 1U 2U 1 06J 1U
18-20 1uU 1J 1U 2U 12 1uU 1U 1uU 1U 1u 5U 1 074J 1u 4 1U 2U 2 074J 1U
23-25 1U 2 1U 2U 9 1u 1U 1U 1u 1u 5U 1u 7 1u 2 1uU 2U 2 3 1U
28-30 1u 1uU 1U 2U 9 1u 1uU 1U 1U 1U 5U 04J 1 1U 4 1U 1J 34 3 054
33-35 1U 1 1U 2U 12 4 1U 1U 11U 1u 5U 084J 34 9 4 1 1J 62 5 3
38-40 1U 0gJ 1U 2U 4 6 1U 1U 1U 1u 5U 07J 18 5 3 3 2U 70 2 2
48-50 1U 0gJ 1U 2U 1U 1u 1U 1U 1U 1uU 5U 1U 1uU 1U 1U 1uU 2U 1 1U 1U
58-60 1U 09J 1U 2U 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U 1U 1U 2U 1U 1U 1U
GW-04
08-10 1uU 1 1U 2U 25 1uU 1U 1uU 1U 1u 5U 04J 76 12 4 06J 2U 9 3 7
18-20 1U 1 1U 2U 17 1u 1U 1U 1u 1u 5U 1u 17 5 4 1uU 2U 6 2 2
23-25 1u 1 1U 2U 31 1u 1uU 1U 1U 1U 5U 04J 9 4 6 1U 2U 10 1 2
28-30 1U 1u 1U 2U 18 1u 1U 1U 11U 1u 5U 1 1u 1u 7 1uU 08J 26 1 2
33-35 1u 1uU 1U 2U 2 4 1U 1U 1u 1U 5U 1U 3 1 1 1 1d 62 02JB 1U
38-40 1U 1U 1U 2U 7 3 1U 1U 1U 1U 5U 0s8J 28 7 5 2 2J 48 1B 3
48-50 1U 1U 1U 2U 05J 1U 1U 1U 1U 1U 5U 1U 15 5 1U 0gJ 06J 11 1U 2
58-60 1U 1 1U 2U 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U 1U 1uU 2U 1U 1U 1U
ICL (ug/L): 4 7 100 14,000 - 5 5 0.2 0.2 0.17 - - - - - - - - - -

Concentrations reported in ug/L (ppb). Page 7 o 13




TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 2 0f 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth cis-1,3-  trans-1,3- 141,2,2- 1,24- 1,3,5- Dichloro-
Below Bromo- Carbon Chloro- Chloro- 1,2-Dichloro- 1,1,2-Trichloro- Dichloro- Dichloro-  Tetrachloro- 2- 1,2-Dichloro- Trimethyl- Trimethyl- 1,4 Dichloro- 4-Isopropyl- difluoro-  |gohr0pyl.  Naphth-  n-Propyl-
Boring Grade (ft) form  Disulfide Styrene ethane benzene propane ethane propene  propene ethane Hexanone benzene benzene benzene benzene toluene methane benzene alene benzene
GW-05
08-10 1U 1U 1U 2U 5 1U 1U 1U 1U 1U 5U 074 38 15 3 1U 2U 10 9 7
18-20 1uU 1uU 1U 2U 16 1U 1U 1U 1U 1U s5uU 1 39 10 7 1U 2U 9 1" 7
23-25 1u 1U 1U 2U 16 Y 1U 1U 1u 1U 5U 1 22 7 7 1U 2U 9 6 4
28-30 1U 06J 1U 2U 9 2 1U 1U 1U 1U 5U 1 32 10 6 0.7J 2U 29 3 5
33-35 1U 08J 1U 2U 7 3 1U 1U 1U 1uU 5U 04J 21 6 2 2 2U 55 08J 2
38-40 1U 1U 1U 2U El 6 1U 1U 1U 1U 5U 1U 12 3 1 3 2U 94 04J 1
48-50 1U 2 1U 2U 2 2 1U 1U 1U 1U SuU 04J 1 3 09J 1U 2U 10 07J 2
58-60 1uU 1u 1U 2U 1U 1uU 1U 1uU 1U 1u 5U 1U 1u 1u 1U 1U 2U 1u 1u 1U
GW-06
08-10 1u 2 1U 2U 5 1u 1uU 1U 1U 1U 5U 2 1 7 2 064J 2U 4 3 1U
18-20 1U 1u 1U 2U 6 1u 1U 1U 11U 1u 5U 054 35 1 4 4 2U 14 3 5
23-25 1U 074J 1U 2U 23 1U 1U 1U 1U 1u 5U 1 84 27 13 2 2U 12 13 13
28-30 1U 3 1U 2U 26 1u 1U 1U 1U 1uU 5U 3 80 26 10 0.74J 2U 14 12 16
33-35 1U 2 1U 2U 10 1U 1U 1U 1U 1U 5U 2 30 10 7 2 2U 11 4 5
38-40 1U 074 1U 2U 8 1uU 1U 1U 1U 1U SuU oeJ 1U 1U 6 1U 2U 5 1 054
48-50 1uU 08J 1U 2U 4 1uU 1U 1uU 1U 1u 5U 06J 054 1u 2 1U 06J 5 084J 054
58-60 1U 1U 1U 2U 0.8J 4 1U 1U 1u 1u 5U 044J 2 2 1U 1uU 2U 1 1u 1U
GW-07
08-10 1uU 1 1U 2U 1" 1U 1U 1U 1U 1U 5U 2 17 2 3 054 2U 5 4 2
18-20 1u 1J 1U 2U 9 1uU 1U 1U 1u 1U 5U 2 054 2 B 1U 2U 2 1 Ud 1U
23-25 1U 1 1U 2U 7 1U 1U 1U 1U 1U 5U 05J 1U 1U 3 1U 04J 4 1U 1U
28-30 1U 09J 1U 2U 1" 1U 1U 1U 1U 1U 5U 06J 45 15 7 1U 2U 9 7 8
33-35 1U 1 1U 2U 10 1U 1U 1U 1U 1U 5U 1 30 1" 7 09J 0.7J 11 3 6
38-40 1U 1 1U 2U 14 1U 1U 1U 1U 1U 5U 2 1U 1U 6 1U 1J 4 1U 0.4J
48-50 1u 1U 1U 2U 12 1uU 1U 1U 1U 1U 5U 2 5 1 6 1uU 2 9 2 2
58-60 1U 1 1U 2U 1U 1U 1U 1U 1U 1U 5U 1U 064 1U 1U 1U 074 2 1U 1U
GW-08
18-20 1u 08J 074 2U 6 1uU 1U 1U 1u 1U 5U 054 134 1U 2 1ud 2U 2 34 1U
23-25 1U 1U 1U 2U 31 1U 1U 1U 1U 1U 5U 07J 1 1U 8 1 2U 1 4 1U
28-30 1U 074 1U 2U 19 1U 1U 1U 1U 1U 5U 0s8J 4 4 9 054 2U 54 3 4
33-35 1U 2 1U 2U 15 1U 1U 1U 1U 1U 5U 08J 61 14 5 06J 2U 28 7 6
38-40 1U 09J 1U 2U 6J 1U 1U 1U 1U 1U 5U 09J 16J 5J 3J 054 2U 8J 2J 2J
48-50 1uU 3 1U 2U 2 1uU 1U 1uU 1U 1u 5U 1U 10 3 06J 1U 2U 5 1 09J
58-60 1U 2 1U 2U 1U 1u 1U 1U 1u 1u 5U 1u 054 1u 1U 1uU 2U 1U 06J 1U
GW-09
08-10 1U 1 1U 2U 59 1u 1U 1U 11U 1u 5U 1 76 24 18 2 2U 20 28 18
18-20 1U 2 1U 2U 16 1U 1U 1U 1U 1u 5U 1U 24 7 9 2 2U 5 1 4
23-25 1U 3 1U 2U 1" 1u 1U 1U 1U 1uU 5U 04J 28 5 4 1uU 2U 5 7 3
28-30 1U 6 1U 2U 17 1U 1U 1U 1U 1U 5U 084J 16 4 6 08J 2U 10 7 5
33-35 1U 1 1U 2U 12 1uU 1U 1U 1U 1U SuU 06J 18 7 5 1U 2U 13 3 3
38-40 1uU 2 1U 2U 13 1uU 1U 1uU 1U 1u 5U 1 1 1 7 1U 2U 12 2 2
48-50 1U 1 1U 2U 4 1u 1U 1U 1u 1u 5U 0eJ 27 8 2 2 2U 25 1 4
58-60 1u 3 1U 2U 1U 1u 1u 1U 1U 1U 5U 1U 2 06J 1U 1U 2U 4 04J 1U
ICL (ug/L): 4 7 100 14,000 - 5 5 0.2 0.2 0.17 - - - - - - - - - -

Concentrations reported in ug/L (ppb). Page 8 of 13




TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 2 0f 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth cis-1,3-  trans-1,3- 141,2,2- 1,24- 1,3,5- Dichloro-
Below Bromo- Carbon Chloro- Chloro- 1,2-Dichloro- 1,1,2-Trichloro- Dichloro- Dichloro-  Tetrachloro- 2- 1,2-Dichloro- Trimethyl- Trimethyl- 1,4 Dichloro- 4-Isopropyl- difluoro-  |gohr0pyl.  Naphth-  n-Propyl-
Boring Grade (ft) form  Disulfide Styrene ethane benzene propane ethane propene  propene ethane Hexanone benzene benzene benzene benzene toluene methane benzene alene benzene
GW-10
18-20 1U 08J 1U 2U 2 1U 1U 1U 1U 1U 5U 3 53 12 2 2 2U 9 3 5
23-25 1uU 06J 1U 2U 14 1uU 1U 1U 1U 1U s5uU 08J 11 6 7 1U 2U 4 1 1
28-30 1u 3 1U 2U 10 1uU 1U 1U 1u 1U 5U 1 30 9 3 044 2U 4 5 3
33-35 1U 4 1U 2U 19 1U 1U 1U 1U 1U 5U 1 46 14 6 1U 2U 8 14 7
38-40 1U 3 1U 2U 10 1u 1U 1U 1U 1uU 5U 054 4 4 3 1uU 2U 2 3 06J
48-50 1U 4 1U 2U 1 1U 1U 1U 1U 1U 5U 04J 1 08J 064 06J 2U 2 07J 1U
GW-11
08-10 1uU 1u 1U 2U 5 1uU 1U 1uU 1U 1u 5U 04J 34 3 2 1 2U 4 8 4
18-20 1U 1U 1U 2U 36 1u 1U 1U 1u 1u 5U 1J 1U 1u 6 1 2U 8 1 2
23-25 1u 1uU 1U 2U 32 1u 1uU 1U 1U 1U 5U 1 58 18J 8 1U 2U 26J 3 8
28-30 1U 2 1U 2U 16 1u 1U 1U 11U 1u 5U 14J 6 1 7 Y 2U 19 9 4
33-35 1U 1uU 1U 2U 0.4J 1U 1U 1U 1U 1u 5U 1U 1uU 1U 1U 1uU 2U 1uU 1U 1U
38-40 1U 1uU 1U 2U 3 1u 1U 1U 1U 1uU 5U 04J 1uU 1U 1U 1uU 2U 1 1U 1U
48-50 1UJ 24 1UJ 20 1UJ 1Ud 1UJ 1UJ 1Ud 1UJ Sud 1UJ 1J 1UJ 1UJ 1Ud 20J 1Ud 1UJ 1UJ
58-60 1U 1U 1U 2U 1U 1uU 1U 1U 1U 1U SuU 11U 1U 1U 1U 1U 2U 1U 1U 1U
GW-12
08-10 1U 1U 1U 2U 1 1u 1U 1U 1u 1u 5U 1u 2 1u 2 1uU 2U 2 054 1
18-20 1u 1u 1U 2U 16 1u 1uU 1U 1U 1U 5U 05J 64 21 8 2 2U 30 5 9
23-25 1uU 2 1U 2U 32 1U 1U 1U 1U 1U 5U 1U 17 2 5 1 2U 10 5 3
28-30 1u 2 1U 2U 35 1uU 1U 1U 1u 1U 5U 044 7 14J 6 1ud 2U 5J 3 2
33-35 1U 1U 1U 2U 22 1U 1U 1U 1U 1U 5U 07J 1U 1U 6 1U 2U 5 1U 06J
38-40 1U 1U 1U 2U 35 1U 1U 1U 1U 1U 5U 1J 49 13 9 1U 1J 14 7 4
48-50 1U 1U 1U 2U 6 1U 1U 1U 1U 1U 5U 054 9 4 1 06J 2U 9 07J 3
GW-13
18-20 1u 1 1U 2U 25 1uU 1U 1U 1U 1U 5U osJ 55 16 8 054 2U 6 42 7
28-30 1U 2 1U 2U 24 1U 1U 1U 1U 1U 5U 1 69 19 7 074 2U 16 16 10
33-35 1uU 3 1U 2U 31 1U 1U 1U 1U 1U s5uU 2 55 16 7 07J 2U 12 15 1
38-40 1u 2 1U 2U 15 1uU 1U 1U 1u 1U 5U 1J 394 9J 5 1U 2U 12 4 6
43-45 1U 2 1U 2U 5 1U 1U 1U 1U 1U 5U 05J 30 5 3 05J 2U 6 2 3
58-60 2U 5 2U 4U 6 2U 2U 2U 2U 2U 10U 1J 33 10 2 1J 4U 18 3 5
GW-14
18-20 1U 2 1U 2U 9 1U 1U 1U 1U 1U 5U 2 24 8 3 1 2U 8 12 3
23-25 1uU 4 1U 2U 15 1uU 1U 1uU 1U 1u 5U 084J 78 25 6 0.74J 2U 16 16 10
28-30 1U 1 1U 2U 28 1u 1U 1U 1u 1u 5U 1 46 15 7 1uU 2U 11 9 9
33-35 1u 1J 1U 2U 32 1u 1uU 1U 1U 1U 5U 4 71 25 7 0.8J 2U 17 13 17
38-40 1U 1J 1U 2U 61 1u 1U 1U 11U 1u 5U 4 49 14 12 Y 2J 3 10 1U
48-50 1U 0gJ 1U 2U 14 1U 1U 1U 1U 1u 5U 3 7 4 2 1uU 2J 9 09J 0.8J
ICL (ug/L): 4 7 100 14,000 - 5 5 0.2 0.2 0.17 - - - - - - - - - -

Concentrations reported in ug/L (ppb). Page 9 of 13




TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 2 0f 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth cis-1,3-  trans-1,3- 141,2,2- 1,24- 1,3,5- Dichloro-
Below Bromo- Carbon Chloro- Chloro- 1,2-Dichloro- 1,1,2-Trichloro- Dichloro- Dichloro-  Tetrachloro- 2- 1,2-Dichloro- Trimethyl- Trimethyl- 1,4 Dichloro- 4-Isopropyl- difluoro-  |gohr0pyl.  Naphth-  n-Propyl-
Boring Grade (ft) form  Disulfide Styrene ethane benzene propane ethane propene  propene ethane Hexanone benzene benzene benzene benzene toluene methane benzene alene benzene
GW-15
08-10 1U 1U 1U 2U 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U 1U 1U 2U 1U 1U 1U
18-20 1uU 09J 1U 2U 1U 1U 1U 1U 1U 1U 5U 1uU 1U 1U 1U 1U 2U 054 1U 1U
23-25 1u 1U 1U 2U 36 1uU 1U 1U 1u 1U 5U 074 22 5 7 1 2U 15 5B 4
28-30 1U 3 1U 2U 37 1U 1U 1U 1U 1U 5U 1 20 3 6 054 2U 10 12 3
33-35 1U 2 1U 2U 10 1u 1U 1U 1U 1uU 5U oeJ 5 10 4 1uU 2U 6 7 5
38-40 1U 3 1U 2U 6 1U 1U 1U 1U 1U 5U 06J 08J 2 2 1J 2U 2 2B 074
48-50 1U 09J 1U 2U 1U 1uU 1U 1U 1U 1U SuU 11U 1U 1U 1U 1U 2U 1U 1U 1U
58-60 1uU 06J 1U 2U 1U 1uU 1U 1uU 1U 1u 5U 1U 1u 1u 1U 1U 2U 1u 1u 1U
GW-16
18-20 1u 0.7 JB 1U 2U 7 1u 1uU 1U 1U 1U 5U 084J 38 10 7 1U 2U 7 19 7
23-25 1U 2B 1U 2U 15 1u 1U 1U 11U 1u 5U 084J 6 1 6 1U 2U 8 9 3
28-30 1UJ 1U 1U 2U 10 1U 1UJ 1UJ 1UJ 1UJ 5Ud 07J 26J 4J 4 1J 2uJ 8J 3J 5J
33-35 1U 3 1U 2U 10 1u 1U 1U 1U 1uU 5U 07J 3 1 5 1uU 2U 8 2 4
38-40 1U 1U 1U 2U 9 1U 1U 1U 1U 1U 5U 084J 2 1U El 1 2U 7 0.8JB 3
48-50 1U 08J 1U 2U 3 1uU 1U 1U 1U 1U SuU 074J 52 17 1 3 2U 26 1B 9
58-60 1uU 06J 1U 2U 2 1uU 1U 1uU 1U 1u 1J 2 39 13 0.8J 2 2U 23 1 6
68-70 1U 1U 1U 2U 1U 1u 1U 1U 1u 1u 5U 1u 1U 1u 1U 1uU 2U 1U 1B 1U
GW-17
18-20 1uU 1U 1U 2U 67 1uU 1U 1U 1U 1U 5U 5 150 50 10 2 2U 27 9 30
28-30 1u 1B 1U 2U 72 1uU 1U 1U 1u 1U 5U 3 24 8 14 04J 2U 9 14 3
33-35 1U 2B 1U 2U 49 1U 1U 1U 1U 1U 5U 2 24 9 9 1U 2U 4 5 1
38-40 1U 2 1U 2U 37 1U 1U 1U 1U 1U 5U 3 37 14 8 084J 2U 7 5 3
43-45 1U 2 1U 2U 66 1U 1U 1U 1U 1U 5U 4 42 14 8 2 2U 8 3 2
GW-18
08-10 1u 1U 1U 2U 21 1uU 1U 1U 1U 1U 5U osJ 100 38 6 3 2U 17 10B 12
18-20 1U 06J 1U 2U 27 1U 1U 1U 1U 1U 5U 074 67 22 6 1 2U 14 18 7
23-25 1uU 1J 1U 2U 30 1U 1U 1U 1U 1U s5uU 1 89 22 8 1 2U 16 4B 8
28-30 1u 3 1U 2U 10 1uU 1U 1U 1u 1U 5U 054 10 5 B 1U 2U 9 7 2
33-35 1U 1U 1U 2U 1U 1U 1U 1U 1UJ 1UJ 5U 1UJ 05J 1U 1U 1U 2U 1U 1JB 1U
38-40 1U 1 1U 2U 1U 1U 1U 1U 1U 1U 5U 1U 08J 1U 1U 1U 2U 1U 0.7.JB 1U
48-50 1U 2 1U 2U 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U 1U 1uU 2U 1U 1U 1U
GW-19
08-10 1uU 1u 1U 2U 18 1uU 1U 1uU 1U 1u 5U 04J 06J 1u 7 1U 2U 10 4 2
18-20 1U 1U 1U 2U 4 1u 1U 1U 1u 1u 5U 1 15 2 7 04J 2U 7 8B 3
23-25 1u 1u 1U 2U 25 1u 1uU 1U 1U 1U 5uUd 084J 07J 1U 7 1U 2U 4 054 2
28-30 1U 2B 1U 2U 4 1u 1U 1U 11U 1u 5U 044J 81 30 3 2 2U 18 4 1"
33-35 1U 0.7JB 1U 2U 0.8J 1U 1U 1U 1U 1u 5U 1U 45 15 05J 1 2U 18 04J 8
38-40 1U 1 1U 2U 1U 1u 1U 1U 1U 1uU 5U 1U 2 0eJ 1U 1uU 2U 7 1U 1U
ICL (ug/L): 4 7 100 14,000 - 5 5 0.2 0.2 0.17 - - - - - - - - - -

Concentrations reported in ug/L (ppb). Page 10 of 13




TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 2 0f 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth cis-1,3-  trans-1,3- 141,2,2- 1,24- 1,3,5- Dichloro-
Below Bromo- Carbon Chloro- Chloro- 1,2-Dichloro- 1,1,2-Trichloro- Dichloro- Dichloro-  Tetrachloro- 2- 1,2-Dichloro- Trimethyl- Trimethyl- 1,4 Dichloro- 4-Isopropyl- difluoro-  |gohr0pyl.  Naphth-  n-Propyl-
Boring Grade (ft) form  Disulfide Styrene ethane benzene propane ethane propene  propene ethane Hexanone benzene benzene benzene benzene toluene methane benzene alene benzene
GW-20
18-20 1U 2 1U 2U 21 1U 1U 1U 1U 1U 5U 3 87 39 4 3 2U 13 5 16
23-25 1uU 3 1U 2U 20 1U 1U 1U 1U 1U s5uU 2 330 120 9 3 2U 52 1" 86
28-30 1u 3B 1U 2U 70 1uU 1U 1U 1u 1U 5U 6 40 14 10 08J 2U 9 12 3
33-35 1U 1B 1U 2U 84 1U 1U 1U 1U 1U 5U 4 48 17 9 2 2U 12 4 6
38-40 1U 2 1U 2U 140 1u 1U 1U 1U 1uU 5U 10 42 15 12 2 2U 19 4 5
Gw-21
18-20 1U 2 1U 2U 6 1uU 1U 1U 1U 1U SuU 2 40 12 4 0.7J 2U 16 6J 5
28-30 1uU 1 1U 2U 17 1uU 1U 1uU 1U 1u 5U 2 56 20 4 3 2U 22 1u 8
33-35 1U 4 1U 2U 23 1u 1U 1U 1u 1u 5U 2 46 15 2 4 2U 17 3 6
38-40 1u 6 1U 2U 60 1u 1uU 1U 1U 1U 5U 6 58 21 15 1 2U 12 29 9
48-50 1U 5 1U 2U 23 1u 1U 1U 11U 1u 5U 3 67 26 2 2U 16 18 1"
GW-22
08-10 1U 1uU 1U 2U 22 1u 1U 1U 1U 1uU 5U 1J 14 3 3 06J 2U 14 5 3
18-20 1U 1U 1U 2U El 1U 1U 1U 1U 1U 5U 04J 1U 1U 2 1U 2U 1 1 1U
23-25 1U 1U 1U 2U 12 1uU 1U 1U 1U 1U SuU 054 28 16 4 2 2U 7 2B 5
28-30" 1uU 06J 1U 2U 1 1uU 1U 1uU 1U 1u 5U 1U 87 31 1 2 2U 22 0.7JB 16
33-35 1U 06J 1U 2U 1U 1u 1U 1U 1u 1u 5U 1u 2 2 1U 1uU 2U 2 04J 054
GW-23
18-20 1uU 3B 1U 2U 71 1U 1U 1U 1U 1U s5uU 4 31 10 10 05J 2U 6 20 6
23-25 1u 1B 1U 2U 9 1uU 1U 1U 1u 1U 5U 1J 140 49 6 2 2U 23 6 26
28-30 1U 1U 1U 2U 1 1U 1U 1U 1U 1U 4 1U 37 12 09J 4 2U 56 08J 5
33-35 1U 1U 1U 2U 06J 1U 1U 1U 1U 1U 4.J 06J 21 7 1U 3 2U 40 0gJ 3
GW-24
18-20 1U 1U 1U 2U 3 1U 1U 1U 1U 1U 22 07J 13 4 7 09J 2U 19 1 2
GW-25
18-20 1U 1U 1U 2U 3 1U 1U 1U 1U 1U 5U 2 25 8 3 1U 2U 6 2 4
28-30 1uU 07J 1U 2U 13 1U 1U 1U 1U 1U 5U 5 18 4 4 08J 2U 13 8 3
33-35 1u 3 1U 2U 9 1uU 1U 1U 1u 1U 5U 2 21 7 3 05J 2U 21 8 3
38-40 1U 2 1U 2U 5 1U 1U 1U 1U 1U 5U 2 48 18 2 2 2U 11 6 3
43-45 1U 4 1U 2U 4 1U 1U 1U 1U 1U 5U 2 66 23 2 074 2U 9 5 3
48-50 1U 074 1U 2U 3 1U 1U 1U 1U 1U 5U 2 38 13 1 3 2U 29 2 3
GW-26
08-10 1uU 074 1U 2U 1U 1uU 1U 1uU 1U 1u 5U 1U 3 1u 1U 1U 2U 0s84J 3 074
18-20 1U 1U 1U 2uJ 1 1u 1U 1U 1u 1u 5U 3 38J 2 3 1J 2U 18 28 7
23-25 1u 2 1U 2U 5 1u 1uU 1U 1U 1U 5U 2 26 3 1 1 2U 19 12 4
28-30 1U 08J 1U 2U 10 1u 1U 1U 11U 1u 5U 2 30 10 3 2 2U 14 3 2
33-35 1U 074J 1U 2U 14 1U 1U 1U 1U 1u 5U 4 24 7 3 04J 2U 15 3 4
38-40 1UJ 2 1U 2U 25 1u 1U 1U 1UJ 1uU 5UJ 1 20 6 5 2 2U 31J 1UJ 3
48-50 1U 1 1U 2U 3 1U 1U 1U 1U 1U 5U 2 4 1 08J 1 2U 16 1U 064
ICL (ug/L): 4 7 100 14,000 - 5 5 0.2 0.2 0.17 - - - - - - - - - -

Concentrations reported in ug/L (ppb). Page 11 of 13




TABLE 1-5

Summary of Discrete Ground Water Quality Data - VOCs, Interior of the Landfill
VOC Set 2 0f 2
Dover Municipal Landfill Superfund Site
Dover, New Hampshire

Depth cis-1,3-  trans-1,3- 141,2,2- 1,24- 1,3,5- Dichloro-
Below Bromo- Carbon Chloro- Chloro- 1,2-Dichloro- 1,1,2-Trichloro- Dichloro- Dichloro-  Tetrachloro- 2- 1,2-Dichloro- Trimethyl- Trimethyl- 1,4 Dichloro- 4-Isopropyl- difluoro-  |gohr0pyl.  Naphth-  n-Propyl-
Boring Grade (ft) form  Disulfide Styrene ethane benzene propane ethane propene  propene ethane Hexanone benzene benzene benzene benzene toluene methane benzene alene benzene
GW-27
18-20 1U 0.8.JB 1U 7 5 1U 1U 1U 1U 1U 5U 054 240 85 4 9 2U 31 20 36
23-25 1uU 2B 1U 18 2 1U 1U 1U 1U 1U s5uU 04J 82 30 3 3 2U 18 4 13
28-30 1u 08J 1U 2U 1U 1uU 1U 1U 1u 1U 5U 1U 5 2 1U 1U 2U 6 1U 1
33-35 1U 1U 1U 2U 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U 1U 1U 2U 1U 1U 1U
GW-28
18-20 1U 1U 1U 15 33 1U 1U 1U 1U 1U 5U 2 61 22 5 08J 2U 13 4 10
38-40 1U 2 1U 4 0.8J 1uU 1U 1U 1U 1U SuU 11U 20 7 054 1 2U 33 07J 2
GW-29
18-20 1U 1U 1U 2U 5 1u 1U 1U 1u 1u 5U 3 19 7 2 084J 2U 7 6 3
28-30 1u 1u 1U 2U 5 1u 1uU 1U 1U 1U 5U 07J 46 14 5 2 2U 21 11 8
38-40 1U 4 1U 2U 8 1u 1U 1U 11U 1u 5U 084J 68 21 6 3 2U 13 14 9
43-45 1U 6 1U 2U 6 1U 1U 1U 1U 1u 5U 1 110 34 4 5 2U 17 5 18
48-50 1U 2 1U 2U 4 1u 1U 1U 1U 1uU 50 2 42 14 2 2 2U 11 8 6
53-55 1U 1J 1U 2U El 1U 1U 1U 1U 1U 23 2 35 1 2 2 2U 11 S 5
58-60 1U 7 1U 2U 2 1uU 1U 1U 1U 1U SuU 1 46 16 09J 2 2U 6 9 8
GW-30
18-20 1U 1U 1UJ 2U 25 1u 1U 1U 1u 1u 5U 4J 66 J 16J 6 2J 2U 20J 22 12J
28-30 1u 3 1U 2U 10 1u 1uU 1U 1U 1U 5U 2 18 6 2 06J 2U 11 10 3
33-35 1uU 2 1U 2U 26 1U 1U 1U 1U 1U s5uU 5 21 8 4 054 2U 21 6 3
38-40 1u 08J 1U 2U 23 1uU 1U 1U 1u 1U 5U 6 19 6 B 3 2U 26 1U 3
43-45 1U 3 1U 2U 8 1U 1U 1U 1U 1U 5U 13 05J 3 3 2 2U 9 2 1U
48-50 1U 3 1U 2U 2 1U 1U 1U 1U 1U 5U 2 2 0gJ 05J 0gJ 2U 6 04J 1U
GW-31
28-30 1U 08J 1U 2U 7 1U 1U 1U 1U 1U 5U 054 94 29 4 3 2U 18 4 14
33-35 1u 2 1U 2U 9 1uU 1U 1U 1U 1U 5U 054 40 13 6 2 2U 13 4 4
GW-32
18-20 1uU 1uU 1U 2U 0.8J 1U 1U 1U 1U 1U s5uU 08J 4 3 1U 054 2U 7 1 1
28-30 1u 1U 1U 2U 24 1uU 1U 1U 1u 1U 5U 5 33 10 3 074 2U 8 4
38-40 1U 3 1U 2U 32 1U 1U 1U 1U 1U 5U 3 13 4 3 054 2U 12 7 2
43-45 1U 1 1U 33 10 1U 1U 1U 1U 1U 5U 3 22 6 2 4 2U 30 1 2
53-55 1U 4 1U 2U 4 1U 1U 1U 1U 1U 5U 1 10 3 1 1 2U 16 3 1
63-65 1U 2 1U 2U 1U 1U 1U 1U 1U 1U 5U 1uU 1U 1U 1U 1U 2U 1U 1U 1U
GW-33
28-30 1U 1 08J 2U 33 1u 1U 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>